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winasityvaoba 
naSromi warmoadgens monografiis ”saqarTvelos hava” 
seriis me-5 toms. masSi ganxilulia Sida qarTlis klimati 
da klimaturi resursebi. 
ganxilulia Sida qarTlis regionis klimatis formi-
rebis ZiriTadi faqtorebi, klimatis calkeuli elementebis 
teritoriuli ganawilebis kanonzomierebani, klimaturi re-
sursebi da amindis saSiSi movlenebi. 
 kvlevaSi gamoyenebulia Sida qarTlis regionSi arse-
buli meteorologiuri sadgurebis dakvirvebaTa monacemebi 
dawyebuli dRidan maTi daarsebisa damTavrebuli im drom-
de, rodemdec funqcionirebda sadguri. dakvirvebaTa mona-
cemebis damuSavebaSi gamoiyeneboda klimatologiaSi apro-
birebuli monacemTa interpolaciis da eqstrapolaciis me-
Todebi. 
 Sida qarTli mdebareobs saqarTvelos CrdiloeT-cen-
tralur nawilSi. mas esazRvreba ruseTi, agreTve mcxeTa-
mTianeTis, qvemo qarTlis, samcxe-javaxeTis, imereTis, raWa-
leCxumis da qvemo svaneTis regionebi. 
 Sida qarTlis farTobi 5,7 aTasi kv. Kkilometria, 
rac saqarTvelos farTobis 8,5%-s Seadgens. 
 regionSi 5 administraciuli erTeulia-qarelis, go-
ris, kaspis, xaSuris da javis raionebi. administraciuli 
centri goria. 
ZiriTadi vakeebia-muxranis, saamilaxvros, muxran-sa-
guramos; qedebi, xarulis, alevis, TrialeTis; uReltexili. 
zRvis donidan 2995m. umTavresi mdinareebia, liaxvi, Zama, 
TeZami da tana; udidesi tba tba.  M 
mosaxleobis simWidrove 75 kacia erT kvadratul ki-
lometrze. cxovroben qarTvelebi (83%), osebi (9%), azerba-
ijanelebi (2%), somxebi (2%), rusebi (2%). mosaxleoba Ziri-
Tadad misdevs mexileobas, mebostneobas, marcvleuli kul-
turebis moyvanas. 
M mxaris cnobili RirsSesaniSnaobebia: uflis cixe, 
romelic warmoadgens kldeSi nakveT qalaqs, agreTve—aten-
is sioni, urbnisis bazilika, samTavisis, yinwvisis, qvaTaxe-
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vis eklesiebi, goris cixe, rkonis samonastro kompleqsi, 
ikorTis taZari, ruisis taZari da sxv. 
naSromi Sesrulebulia hidrometeorologiis instu-
tis samecniero samuSaoTa Tematuri gegmis Sesabamisad pro-
fesor e. elizbaraSvilis xelmZRvanelobiT. pasuxismgebeli 
Semsruleblebia: geografiis mecn. doqtori - r. samukaSvi-
li, soflis meurneobis mecn. doqtori - g. melaZe da fiz. 
maT. mecn. akademiuriDdoqtori - j. vaCnaZe. 
aRniSnuli seriiT ukve Sesrulebuli da gamoqveynebu-
lia 4 tomi: 
1. aWara. hidrometeorologiis institutis Sromebi, t. 
110, 2003. 
2. afxazeTi. hidrometeorologiis institutis Sromebi, 
t.112, 2006. 
3. samegrelo-zemo svaneTi. hidrometeorologiis insti-
tutis Sromebi, t.113, 2010.      
4. guria. saqarTvelos teqnikuri universitetis hidrome-
teorologiis institutis Sromebi, t. 118, 2011. 
       
 
 
seriis me-6 tomi mieZRvneba imereTis regions. 
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Tavi I. Kklimatis formirebis ZiriTadi faqtorebi 
 
1.1. reliefi 
Sida qarTli Seadgens mtkvris auzis Sua nawils. 
Mmisi teritoria vrceldeba dasavleTidan aRmosavleTisa-
ken. Llixis qedidan mdinare aragvis xeobamde, CrdiloeT-
idan samxreTis mimarTulebiT ki kavkasionis mTavari 
wyalgamyofi qedidan TrialeTis qedamde. regionis relie-
fi xasiaTdeba rTuli orografiuli pirobebiT. Kkavkasi-
onis mTavari wyalgamyofi qedis rigi mwvervalebis simaR-
le mis teritoriaze aRwevs 3500 metrs da mets (zekari 
3828m, xalawa 3938m, brutsabZeli 3670m da sxv), aseve didi 
absoluturi simaRleebiT xasiaTdebian aq arsebuli uRel-
texilebi (zekari 3184m, roka 2996m da sxv.). Sida qarTlis 
teritorias ekuTvnis samxreTiT mdebare ganeduri mimar-
Tulebis TrialeTis qedis CrdiloeTi ferdobis didi na-
wili,  mwvervalebiT Savi klde 2850m, qvajvari 2990m da 
sxv., romlebic Tavisi simaRliT sagrZnoblad CamorCebian 
kavkasionis wyalgamyofi qedis mwvervalebs. TrialeTis qe-
dis gverdiT ganStoebebs warmoadgenen gvirgvinas da saw-
kepelas qedebi. TrialeTis qedis Crdilo mTiswineTi sa-
Sualo mTiani mTa-xeobebis erTobliobas warmoadgens. 
 Sida qarTls dasavleTis mxridan esazRvreba lixis 
meridionaluri mimarTulebis qedi, romlis mwvervalebis 
simaRle meryeobs 2100-2500 metris sazRvrebSi. aqvea ganla-
gebuli ori mniSvnelovani uReltexili rikoTi (999m) da 
jvari (936m). regionSi ganlagebulia agreTve lomis-avle-
vis qedi, romelic warmoadgens mdinareebis patara liaxvi-
sa da qsanis wyalgamyofs. 
 regionis danarCeni teritoria warmoadgens tafobs 
vake-borcviani reliefiT (vakeebi, mdinareTa terasuli xe-
obebi da dabali serebi), romelTa absoluturi simaRlee-
bi meryeobs 350-1500 metris farglebSi. reliefi mkveTra-
daa danawevrebuli mdinareTa xSiri qseliT, romelic 
mTlianad mdinare mtkvris auzs ekuTvnis. md. Mmtkvris mar-
jvena Senakadebia: borjomula, TeZami, kavTura, gujareTis 
wyali, Zama, tana da sxv. Mmarcxena Senakadebs warmoadge-
nen: suramula, dasavleTi frone, Sua frone, aRmosavleTi 
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frone, didi liaxvi SenakadebiT, patara liaxvi da mejuda, 
lexura, qsani da sxv. 
 tbebidan aRsaniSnavia: bazaleTi, bataTi, nadarbaze-
vi, yeli da sxv. 
 Sida qarTlis vakeze gavrcelebulia mdelos yavis-
feri (aluviuri) niadagebi, mTiswineTSi yavisferi niadage-
bi, agreTve neSompala niadagebi. regionis dablobi nawi-
lis qvefenili zedapiri umTavresad warmodgenilia kul-
turuli (anTropogenuri) mcenareuli safariT, romelmac 
adamianis sasoflo-sameurneo saqmianobis Sedegad daikava 
adre aq gavrcelebuli tyis masivebis teritoria, romelic 
dRemde miuwvdomel xeobebSi SemorCa. maRal mTianeTSi 
gavrcelebulia alpuri mdeloebi. 
 Sida qarTlis teritoriaze gavrcelebuli bunebri-
vi landSaftebidan aRsaniSnavia: zomierad mSrali sub-
tropikebis vakeTa, zomierad notio subtropikebis borcvi-
ani mTiswineTis, notio havian mTa-tyis, zomierad notio ha-
viani mTa-tyis, subalpuri, alpuri da nivaluri landSaf-
tebi (saqarTvelos geografia, nawili 1, fizikuri geogra-
fia, 2000). 
 regionis mTa-goriani reliefi did gavlenas axdens 
klimaturi elementebis sidideebis formirebaze. Kkavkasi-
onis mTavari wyalgamyofi qedi warmoadgens bunebriv bari-
ers CrdiloeTidan wamosuli civi atmosferuli nakadebis 
gzaze, ris Sedegad xdeba maTi moZraobis mimarTulebis 
Secvla da sakvlev teritoriaze aRmosavleTis da dasav-
leTis mimarTulebiT SemoWra, rasac Tan sdevs orientaci-
aze da haeris nakadis mimarTulebaze damokidebuli qarpi-
ri da qarzurga ferdobebis gaCena, maTTvis damaxasiaTebe-
li atmosferos adgilobrivi cirkulaciis saxeobebiT. 
garda amisa mTian regionSi reliefis elementebis orien-
taciaze da daxrilobis kuTxezea damokidebuli maTi ra-
diaciuli gaTbobis gansxvavebuli intensivoba, rac ganapi-
robebs adgilobrivi (mTa-xeobis, ferdobebis, myinvarebis) 
qarebis warmoSobas. Yyovelive es gavlenas axdens mTian 
regionSi temperaturis da sinotivis velis formirebaze 
da Sida masiuri Rrublianobis warmoqmnis procesebze. 
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 Sida qarTlis dasavleT sazRvarze ganlagebuli 
lixis qedi aseve did gavlenas axdens Sida qarTlis da 
saerTod aRmosavleT saqarTvelos klimatur maxasiaTeb-
lebze. igi warmoadgens bunebriv bariers dasavleTis mi-
marTulebis notio haeris nakadebis gzaze: Llixis qedis 
dasavleT Savi zRvisken orientirebul ferdobebze notio 
haeris nakadis moZraobisas adgili aqvs wylis orTqlis 
intensiur kondensacias da naleqebis warmoqmnis proce-
sebs, ris Sedegad Sida qarTlis teritoriaze Semosuli 
haeris masebis tenianoba da Sesabamisad aq mosuli naleqe-
bis raodenobac mniSvnelovnad mcirdeba. rac Seexeba sak-
vlev teritoriaze samxreTidan haeris masebis adveqcias, 
mas xels uSlis samxreT saqarTvelos mTianeTis orogra-
fiuli struqtura, ris Sedegad adgili aqvs haeris mase-
bis transformacias, adveqciuri procesebis Sesustebas da 
rig SemTxvevaSi nawilobrivad an  mTlianad gaqrobas. re-
gionis klimatis formirebis procesebze samxreTidan ad-
veqciis gavlena gansakuTrebiT Zlierdeba weliwadis civ 
periodSi, rodesac samxreT saqarTvelos mTianeTSi adgi-
li aqvs atmosferos radiaciuli gadacivebis procesebs.  
 mTiani reliefis pirobebSi adgilis absoluturi 
simaRlis zrdisas haeris wneva, temperatura da tenianoba 
mcirdeba, Rrublianoba da atmosferuli naleqebis raod-
enoba garkveul niSnulamde matulobs, Semdgom ki mcirde-
ba. mzis pirdapiri, jamuri, qvefenili zedapiridan arekli-
li radiacia  da albedo izrdeba, radiaciuli balansi, 
qvefenili zedapiris mier STanTqmuli radiacia ki mcir-
deba, atmosferos mier gabneuli radiacia mowmendili cis 
pirobebSi mcirdeba, moRrublulobis pirobebSi ki matu-
lobs. 
 
1.2.Kklimatis radiaciuli faqtorebi 
M mzis radiacia warmoadgens erT-erT ZiriTad kli-
matwarmomqmnel faqtors. Sida qarTlis radiaciuli kli-
matis dasaxasiaTeblad gamoyenebuli iqna skraSi arsebu-
li aqtinometriuli sadguris monacemebi, garda amisa te-
ritoriis mTiani da maRalmTiani nawilis radiaciuli ma-
xasiaTeblebis droSi da sivrceSi cvlilebebis kanonzo-
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mierebebis dadgenis mizniT visargebleT saqarTvelos aq-
tinometriuli qselis mTiani sadgurebis (jvris uRelte-
xili 2395m da m/mT yazbegi 3653m) mravalwliuri dakvirve-
bebis (1954-1991ww) masalebiT; ris Sedegad, mowmendili cisa 
da Rrublianobis saSualo pirobebisaTvis sakvlevi teri-
toriisaTvis dadgenili iqna mzis pirdapiri S,S’  gabneuli  
D, jamuri Q, qvefenili zedapiris mier STanTqmuli QS, ra-
diaciebis da radiaciuli balansis B, agreTve albedos A, 
adgilis absolutur simaRleze H damokidebulebebis anal-
izuri saxeebi, romlebic gamoyenebuli iqna Sida qarTlis 
teritoriis mTiani nawilis radiaciuli klimatis daxasi-
aTenis mizniT, rac dasabuTebulia (З.Н. Пивоварова 1977, Р.Д. 
Самукашвили 1987)–Si mocemuli mosazrebebiT. 
 rac Seexeba sakvlev teritoriaze atmosferos fizi-
kuri Tvisebebis maxasiaTeblebis gamWvirvalobis koefici-
entis P2 da simRvrivis faqtoris T2 cvlilebebs weliwadis 
ganmavlobaSi adgilis absolutur simaRleze damokidebu-
lebiT, isini dadgenilia (Р.Д. Самукашвили 1980)-Si.  P2 da T2-
is wliuri svla damokidebulia atmosferos tenSemcvelo-
bisa da aerozoluri gaWuWyianebis wliuri svlis Tavise-
burebebze. Aatmosferos maqsimaluri gamWvirvaloba aRin-
iSneba zamTris, minimaluria zafxulis pirobebSi, P2-is 
zafxulis Tveebis sidideebi zamTris Tveebis sidideebTan 
SedarebiT mcirdeba 10-12%-iT sakvlevi teritoriis dab-
lob nawilSi da 5-6%-iT Sua mTaSi. mTian nawilSi P2-is 
maqsimumi (Sesabamisad T2-is minimumi) aRiniSneba anticik-
lonaluri tipis amindis pirobebSi, xolo qarTlis vakeze 
arqtikuli civi haeris masebis SemoWrisas, romelsac Tan 
axlavs naleqebi da atmosferodan aerozolebis intensiu-
ri gamorecxva. qarTlis vakis dablobze P2-is saSualoT-
viuri mniSvnelobebi mravalwliuri monacemebiT Seadgens 
ianvarSi 74%, martSi 72%, ivlisSi 67%, oqtomberSi 71%-s. 
P2-is saSualo wliuri mniSvnelobebi adgilis absolutu-
ri simaRlis zrdisas 0-3,5km farglebSi matulobs 72%-dan 
86%-mde. 
 Aaqtinometriuli sadguri skris dakvirvebebis masa-
lebis analizis safuZvelze dadginda, rom mzis sxivisad-
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mi marTobul zedapirze mzis pirdapiri radiaciis inten-
sivoba mowmendili cis pirobebSi mzis mudmivasTan Seda-
rebiT mzis simaRlis h00 zrdisas 10-700-is farglebSi mcir-
deba 0,85-0,52 kvt/m-iT. 
 Qqvefenili zedapiris radiaciuli balansisa da mi-
si komponentebis sidideebis formirebaze did gavlenas 
axdens Rrublianobis da mzis naTebis xangrZlivobis reJi-
muli maxasiaTeblebi. am mizniT gaanalizebuli iqna aq ar-
sebul meteosadgurebze arsebuli mravalwliuri dakvirve-
bebis meteoinformacia saerTo da qveda iarusis Rrubli-
anobaze, cis mowmendili da moRrubluli mdgomareobis 
albaTobaze, mowmendili da moRrubluli amindis mdgra-
dobis koeficientebze, romlebic mzis naTebis xangrZli-
vobis ganawilebasTan, mowmendili, moRrubluli da umzeo 
dReebis reJimul maxasiaTeblebTan erTad iZleva radiaci-
uli maxasiaTeblebis formirebaze Rrublianobis da mzis 
naTebis xangrZlivobis gavlenaze srul warmodgenas. 
 cxril 1.2.1.-Si mocemulia saerTo (N) da qveda iarusis 
(n) Rrublianoba balebSi, agreTve saerTo RrublianobiT 
mowmendili (0-2 bali) da moRrubluli (8-10 bali) cis mdgo-
mareoba %-Si.  
 rac Seexeba dakvirvebis vadebSi (1,7,13,19sT) saerTo 
moRrublulobiT cis mdgomareobis ganmeoradobas mowmendi-
li (0-2 bali), naxevradmowmendili (3-7 bali) da moRrublu-
li (8-10 bali) cis SemTxvevaSi aRsaniSnavia rom dakvirvebis 
oTxive vadaze gazafxulis TveebSi maqsimumi aRiniSneba moR-
rubluli cis ganmeoradobisaTvis, romelic TiTqmis orjer 
da metad aRematema mowmendili cis mdgomareobis ganmeorad-
obas (xaSuri, gori). ermanSi da cxinvalSi mTeli wlis gan-
mavlobaSi dakvirvebis oTxive vadisaTvis aRiniSneba mowmen-
dili cis mdgomareobis ganmeoradobis maqsimumi da moRrub-
luli cis mdgomareobis ganmeoradobis minimumi. zafxulis 
TveebSi aRiniSneba am ori parametris sidiideebs Soris da-
axloebis tendencia. Semodgomaze (seqtemberi) adgili aqvs 
mowmendili cis mdgomareobis ganmeoradobis zrdas moRrub-
luli cis mdgomareobis ganmeoradobasTan SedarebiT. oq-
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tomberSi da noemberSi aRiniSneba Sebrunebuli, zamTris pe-
riodisaTvis damaxasiaTebeli movlena.  
  
cxrili 1.2.1.saerTo (N) da qveda iarusis Rrublianoba (n), 
bali. 
sadguri 
T v e 
weli I II III IV V VI VII VIII IX X XI XII 
xaSuri 
N 6.7 6.6 6.8 6.1 6.1 5.4 5.4 4.6 4.6 5.0 5.7 6.1 5.8 
n 4.8 4.8 4.6 3.9 4.0 3.6 3.7 3.2 3.2 3.6 4.0 4.2 4.0 
skra 
N 6.6 6.7 6.9 6.3 6.1 5.3 4.9 4.4 4.5 5.2 5.9 6.0 5.7 
n 5.1 5.2 5.3 4.8 4.5 3.9 3.9 3.4 3.6 4.0 4.6 4.7 4.4 
gori 
N 6.4 6.5 6.6 6.4 6.4 5.5 5.2 4.7 4.6 5.3 6.0 6.0 5.8 
n 5.2 5.1 5.2 4.8 4.7 4.1 3.8 3.5 3.7 4.2 4.8 5.0 4.5 
roka 
N 5.6 6.0 6.4 6.4 6.8 5.7 5.4 4.7 5.0 5.5 5.5 5.2 5.7 
n 4.4 4.7 5.3 5.4 5.7 4.7 4.4 3.9 4.2 4.6 4.7 4.1 4.7 
ermani 
N 5.6 6.0 6.5 6.6 6.8 6.2 5.6 5.0 5.3 5.1 5.1 5.3 5.8 
n 4.0 4.4 4.8 4.9 5.0 4.7 4.3 4.0 4.3 3.9 4.0 3.7 4.3 
java 
N 5.6 5.9 6.5 6.0 6.0 5.0 4.8 4.2 4.5 4.9 5.5 5.3 5.3 
n 3.9 4.2 4.3 3.9 3.8 3.4 3.1 2.7 3.0 3.5 3.7 3.4 3.6 
cxinvali 
N 6.8 6.9 7.3 6.6 6.8 5.6 5.5 4.8 4.8 5.4 6.4 6.4 6.1 
n 4.7 4.7 4.8 4.4 4.4 3.9 3.8 3.5 3.6 3.7 4.3 4.1 4.2 
axalgori 
N 6.0 6.2 6.8 6.5 6.3 5.5 5.3 4.7 5.1 5.3 6.0 5.6 5.8 
n 4.8 4.9 5.5 5.2 4.9 4.3 4.3 3.9 4.3 4.2 4.8 4.1 5.1 
saerTo RrublianobiT mowmendili (0-2 bali) da moRrubluli  
(8-10 bali) cis mdgomareoba (%) 
xaSuri 
0-2 23 24 22 26 23 30 30 39 42 38 30 29 30 
8-10 59 58 58 51 47 40 40 32 32 39 48 52 46 
skra 
0-2 26 25 23 29 28 37 40 46 45 39 32 32 34 
8-10 59 60 61 55 51 41 37 31 34 43 52 53 48 
gori 
0-2 24 22 20 22 19 28 32 38 38 33 27 28 28 
8-10 53 54 54 52 49 38 33 29 30 39 48 48 44 
roka 
0-2 37 33 27 27 21 31 33 41 41 36 38 40 34 
8-10 48 53 56 55 58 46 41 36 40 47 49 45 48 
ermani 
0-2 36 30 26 23 20 24 29 35 35 40 37 37 31 
8-10 48 54 58 58 58 49 42 36 42 42 46 45 48 
java 
0-2 37 33 27 31 29 39 40 48 45 42 38 39 37 
8-10 48 53 56 52 51 40 38 32 36 42 48 46 45 
cxinvali 
0-2 25 24 21 24 23 33 34 42 43 37 30 30 30 
8-10 63 64 67 62 59 45 44 38 38 47 57 57 54 
axalgori 
0-2 28 26 19 22 21 28 29 36 33 34 28 32 28 
8-10 49 51 58 53 50 38 35 30 34 40 50 45 44 
 saerTo moRrublulobis saSualo mravalwliuri si-
dideebi ganxiluli punqtebis umravlesobisaTvis meryeobs 
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5,7-5,8 balis farglebSi (xaSuri, skra, gori, roka, ermani, ax-
algori). javaSi is Seadgens 5,3, xolo cxinvalSi 6,1 bals.Qqve-
da iarusis moRrublulobis saSualo mravalwliuri sidide-
ebi meryeobs 3,6 (java) -5,1 (axalgori) balis farglebSi. 
 Mmzis naTebis saSualo mravalwliuri xangrZlivoba 
weliwadSi Seadgens skraSi 2350, gorSi 2346, javaSi 1986 sa-
aTs. Mmzis naTebis faqtiuri xangrZlivobis Sefardeba mis 
SesaZlo xangrZlivobasTan mowmendili cis SemTxvevaSi mra-
valwliuri monacemebiT Seadgens: skraSi da gorSi 53%-s, ja-
vaSi%-s weliwadSi. Uumzeo dReTa ricxvis raodenoba tolia 
skraSi 32, gorSi 36, javaSi 45%-isa. 
 mowmendili cis SemTxvevaSi mzis pirdapiri S0, S0’, gab-
neuli D0 da jamuri Q0 radiaciis Tviuri da wliuri jamebis 
sidideebi sadgur skraze mocemulia cxril 1.2.2.-Si. 
 
cxrili 1.2.2mzis pirdapiri gabneuli da jamuri radiciis 
Tviuri da wliuri jamebi ∑TS0, ∑TSo’, ∑TD0, ∑TQo, ∑wS0, ∑wSo’, 
∑wD0, ∑wQo sadgur skraze mj/m2. 
∑ 
T v e 
weli 
I II III IV V VI VII VIII IX X XI XII 
∑TS0 695.5 720.7 942.8 984.6 1085.2 1055.9 1043.3 988.8 909.2 859.0 771.0 636.9 8333.9 
∑TSo’ 238.8 310.1 507.0 624.3 750.0 750.0 733.2 657.8 532.1 410.6 284.9 205.3 6004.1 
∑TD0 67.0 83.8 121.5 142.5 163.4 167.6 176.0 180.2 117.3 100.6 67.0 75.4 1463.3 
∑TQo 305.8 393.9 628.5 766.8 913.4 917..6 909.2 838.0 649.4 511.2 351.9 280.7 7467.4   
Sida qarTlis teritoriis dablobi nawilis radiaciu-
li reJimis daxasiaTebis mizniT gamoyenebulia aqtinometriu-
li sadguris skris (goris maxloblad) mravalwliuri in-
formacia moRrublulobis saSualo pirobebSi. (cxrili 1.2.3.) 
moRrublulobis saSualo pirobebisaTvis teritoriis 
dablob nawilSi ganlagebuli sadgurebisaTvis jamuri radi-
aciis Tviuri jamebis ∑TQR sidideebi gamoTvlili iqna savi-
nov-angstremis formuliT ∑TQR=∑TQ0[1-(1-k)n], romelSic 
∑TQR da ∑TQ0 aris Sesabamisad jamuri radiaciis Tviuri ja-
mebi moRrublulobis saSualo da mowmendili cis pirobeb-
Si, n-saerTo Rrublianoba, k-Rrublianobis koeficienti. Cve-
ni gamoTvlebis Tanaxmad k-s gaaCnia garkveuli wliuri svla 
maqsimumiT zafxulis (0,55-0,57) da minimumiT zamTris TveebSi 
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(0,31-0,43). cxril 1.2.4-Si mocemulia am formuliT gamoTvli-
li jamuri radiaciis Tviuri da wliuri jamebis mniSvnelo-
bebi, aqvea mocemuli qvefenili zedapiris mier STanTqmuli 
radiaciis Tviuri da wliuri jamebis mniSvnelobebi moRrub-
lulobis saSualo pirobebSi. 
cxrili 1.2.3radiciis Tviuri da wliuri jamebi (mj/m2) da 
saSualo albedo (%), sadguri skra 
∑T 
T v e 
weli 
I II III IV V VI VII VIII IX X XI XII 
S 268.2 310.1 389.7 469.3 578.2 682.9 708.1 708.1 653.6 498.6 352.0 243.0 5861.8 
S’ 96.4 150.8 209.5 297.5 398.1 486.0 498.6 469.3 381.3 238.8 129.9 92.2 2660.6 
D 121.5 125.7 196.9 255.6 272.4 264.0 259.8 230.5 163.4 138.3 125.7 96.4 2283.6 
Q 217.9 276.5 406.4 553.1 670.4 750.0 758.4 699.8 544.7 377.1 255.6 188.6 4944.2 
R 71.2 108.9 92.2 117.3 146.6 159.2 159.2 138.3 113.1 83.8 62.8 58.7 1311.4 
Bk 146.6 166.4 314.3 435.8 523.8 590.8 599.2 561.5 425.4 293.3 192.7 130.0 43869.3 
B 29.3 50.3 171.8 276.5 372.9 431.6 444.1 385.5 272.4 146.7 50.3 16.8 2648.1 
B+ 75.4 92.2 213.7 314.0 402.2 452.5 465.1 419.0 314.3 201.1 92.2 62.9 3104.8 
B- 46.1 41.9 41.9 37.7 29.3 21.0 21.0 33.5 41.9 54.5 41.9 46.1 456.7 
A 32 40 23 21 22 21 21 20 21 22 24 30 23 
 
cxrili 1.2.4.∑TSR, ∑wQR, ∑TQST, ∑wQST-s mniSvnelobebi 
saSualo moRrublulobis pirobebSi mj/m2 
sadguri 
T v e 
weli 
I II III IV V VI VII VIII IX X XI XII 
jamuri radiacia 
xaSuri 180.4 248.2 345.7 513.8 657.6 697.4 672.9 678.8 487.1 342.5 228.7 162.9 5216.0 
cxinvali 180.4 240.1 370.8 490.8 630.2 688.2 672.8 670.4 480.6 332.3 214.6 157.2 5128.4 
axalgori 195.7 255.0 389.7 490.8 657.6 697.4 681.9 670.4 467.6 337.4 221.7 174.0 5239.2 
gori 186.5 224.5 396.0 498.4 694.2 697.4 681.9 670.4 687.5 337.4 221.7 165.6 5261.5 
ermani 201.8 260.0 396.0 490.8 675.9 669.8 663.7 662.0 461.1 342.5 242.8 179.6 5246.0 
java 200.2 287.0 391.2 519.0 610.0 703.0 710.1 665.4 502.5 358.2 230.3 172.6 5348.5 
roka 210.1 260.0 400.0 530.5 610.2 737.8 800.0 703.0 530.0 370.0 225.0 170.5 5547.0 
STanTqmuli radiacia 
xaSuri 122.7 148.9 266.2 405.9 512.9 550.1 531.6 543.0 384.8 267.2 173.8 114.0 4021.1 
cxinvali 122.6 144.1 285.0 387.7 491.6 543.7 531.5 536.3 379.7 259.2 163.1 110.0 395.5 
axalgori 133.2 153.0 300.1 387.7 512.9 550.1 538.7 536.3 369.4 263.7 168.5 121.8 4034.9 
gori 126.8 134.7 304.9 393.7 541.4 550.1 538.9 536.3 385.1 263.2 168.5 115.5 4059.2 
ermani 137.2 156.6 304.9 387.7 527.2 529.1 524.3 529.6 364.3 267.2 184.5 125.7 4038.3 
java 130.1 172.2 301.2 410.0 475.8 554.6 561.0 532.3 397.0 268.6 172.7 112.2 4081.4 
roka 115.6 143.0 240.0 371.4 476.0 583.1 632.0 562.4 418.7 257.0 123.8 93.8 4018.8 
 rogorc cxril 1.2.2.-dan Cans, mowmendili cis piro-
bebSi jamuri radiaciis Tviuri jamis sidide sadgur 
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skraze weliwadis ganmavlobaSi icvleba 280,7 mj/m-dan de-
kemberSi 917,6 mj/m-mde ivnisSi, moRrublulobis saSualo 
pirobebSi ki igi Sesabamisad icvleba 188,6 mj/m-dan dekem-
berSi 758,4 mj/m-mde ivlisSi. Rrublianobis gavleniT Tvi-
uri jamebis sidide mcirdeba Sesabamisad 96,5 mj/m-iT (de-
kemberi) da 159,2 mj/m-iT (ivnisi, ivlisi). moRrublulobis 
gavleniT Semcirebas adgili aqvs agreTve pirdapiri radi-
aciis Tviuri jamebis SemTxvevaSic. rac Seexeba gabneuli 
radiaciis Tviur jamebs, maTi sidide saSualo moRrublu-
lobis pirobebSi mowmendil casTan SedarebiT sagrZnob-
lad matulobs: dekemberSi 75,4 mj/m-dan 96,4 mj/m-mde, ivnis-
Si 167,6 mj/m-dan 264,0 mj/m-mde.  
 cxril  1.2.2.-Si mocemuli qvefenili zedapiris mier 
STanTqmuli radiaciis Tviuri jamebis gamoTvlisas (sad-
gurebi: java, roka) mxedvelobaSi iyo miRebuli saSualoT-
viuri albedos sidideebis adgilis absolutur simaRleze 
damokidebulebebis kanonzomierebebi (Р.Д. Самукашвили 1989) 
garda sadguri skrisa radiaciuli balansis Tviuri jame-
bi moRrublulobis saSualo pirobebisaTvis gamoTvlili 
iqna saqarTvelos aqtinometriuli sadgurebisaTvis dadge-
nili jamuri radiaciis da radiaciuli balansis Tviur 
jamebs Soris damokidebulebis gamoyenebiT: ∑TBR=1,18∑TQR-
4,70. (Р.Д. Самукашвили 1987) ∑TBR da ∑wBR-s sidideebi moce-
mulia cxril 1.2.5.-Si. 
cxrili 1.2.5.radiaciuli balansis Tviuri ∑TBR da wliuri  
∑wBR jamebi moRrublulobis saSualo pirobebSi mj/m2 
punqti 
T v e 
weli 
I II III IV V VI VII VIII IX X XI XII 
xaSuri 29.3 79.6 150.8 280.7 389.7 431.6 410.6 410.6 268.2 155.0 58.7 21.0 268.5 
cxinvali 29.3 58.7 180.2 264.0 377.1 427.4 410.6 406.4 268.2 142.5 50.3 16.8 2631.5 
axalgori 41.9 83.8 182.2 264.0 389.7 431.6 419.0 406.4 251.4 146.6 54.5 21.0 2692.1 
gori 39.2 62.8 196.9 259.8 427.4 431.6 419.0 406.4 268.2 146.6 54.5 16.8 2729.3 
ermani 71.2 88.0 196.9 264.0 410.6 410.6 406.4 410.6 251.4 155.0 75.4 25.1 2755.2 
java 50.2 108.9 184.4 284.9 360.3 423.2 431.6 410.6 276.5 163.4 67.0 21.0 2782.0 
roka 54.4 102.7 196.9 301.7 360.3 460.9 444.4 427.4 293.3 171.7 58.7 21.0 2933.4 
 rogorc gamoTvlebis Sedegebi gviCveneben, moRrub-
lulobis saSualo pirobebSi radiaciuli balansis wliu-
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ri jamebi adgilis absoluturi simaRlis zrdis sinqro-
nulad matuloben da maqsimums aRweven rokaSi (1795m). aR-
saniSnavia is garemoeba, rom centraluri kavkasionis Sua 
mTis zonis zeda sazRvramde (2km) orive (CrdiloeTi, sam-
xreTi) ferdobisaTvis radiaciuli balansis wliuri jame-
bi matuloben, xolo maRali mTis (H>2km) zonaSi mdgradi 
sezonuri Tovlis safaris gavlenis Sedegad aRiniSneba 
wliuri jamebis mniSvnelovani klebis tendencia. 
 
1.3.Aatmosferos cirkulaciuri procesebi 
 sakvlevi regionis klimatis Seswavla warmoudgene-
lia CrdiloeT naxevarsferos (gansakuTrebiT mimdebare 
regionebis) cirkulaciuri procesebis detaluri analiz-
is gareSe.  
 mTavari kavkasioni warmoadgens Cinebul bunebriv sa-
fars, romelic icavs mTel amierkavkasias CrdiloeTidan 
haeris masebis uSualo SemoWrisagan. 
Q qarTvel da ucxoel mkvlevarTa umetesobis azria, 
rom saqarTveloSi mimdinare cirkulaciuri procesebis 
mTeli mravalferovneba, aerosinoptikuri rukebis deta-
luri analizis Sedegad SeiZleba daiyos (an dajgufdes) 
ramdenime ZiriTad tipaT imis mixedviT Tu haeris ZiriTa-
di masebis gadaadgileba ra mimarTulebiT xdeba da sezo-
nis mixedviT aRniSnul teritoriaze amindis ra cvlile-
bebia mosalodneli (Папинашвили 1963, Гогишвили 1974, Cogo-
vaZe, cqvitiniZe 2008).  
 cirkulaciis ZiriTadi tipebidan gamoiyo Semdegi:  
W-zonaluri mimarTuleba upiratesad dasavleTis 
mdgeneliT; 
E-zonaluri mimarTuleba upiratesad aRmosavleTis 
mdgeneliT; 
N-meridianuli mimarTuleba upiratesad CrdiloeTis 
mdgeneliT; 
S-meridianuli mimarTuleba upiratesad samxreTis 
mdgeneliT; 
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A-anticiklonuri mdgomareoba, imis miuxedavad es procesi 
adgilobrivi warmoSobisaa Tu provocirebulia globa-
luri bariuli procesebis Sedegad (cxrili 1.3.1.).  
 mokled SevCerdebiT TiToeuli tipis damaxasiaTeb-
el ZiriTad cirkulaciur procesebze da amindis ZiriTad 
Taviseburebaze.  
dasavleTis tipi. am tipis procesebisaTvis aucilebeli 
pirobaa saqarTvelos mTel teritoriaze haeris ZiriTadi 
masebis gadaadgileba dasavleTidan aRmosavleTisaken. am 
procesebs ZiriTadad adgili aqvs civi frontis zurgSi. 
misi gamomwvevi mizezia evropis aRmosavleT nawilSi, mis 
centralur an CrdiloeTis raionebSi ciklonebis gadaa-
dgileba. zogjer dasavleTidan civi frontis gadaadgi-
lebis mizezia xmelTaSua zRvaze ganviTarebuli cikloni, 
romlis zurgSi adgili aqvs azoris maqsimumis Txemis 
gaaqtiurebas. maRliv rukebze am dros daimzireba Rrma 
bariuli Rari, ganTavsebuli evropis aRmosavleT nawilze. 
Aam Raris RerZi ganTavsebulia TiTqmis meridianulad. am 
procesebis albaToba umciresia zamTarSi_3,0% da udide-
sia zafxulSi 27%. 
cxrili 1.3.1.cirkularuli procesebis ganmeorebadobaTve, 
sezoni (dRe) 
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W 1 1 1 3 4 5 7 16 9 10 8 27 5 2 2 9 55 
E 6 4 4 14 3 1 0 4 0 0 0 0 0 1 2 3 21 
N 4 5 4 13 5 6 6 17 4 4 3 11 5 5 5 15 56 
S 10 11 10 31 10 9 9 28 9 9 10 28 9 8 7 24 111 
A 10 10 9 29 9 9 9 27 8 8 10 26 11 15 14 40 122 
 
zafxulSi am procesebisaTvis damaxasiaTebelia 
temperaturis sagrZnobi da qaris siCqaris mkveTri mateba. 
aRmosavleTis tipi. am tipis procesebisaTvis damaxasiaTeb-
elia mTavari kavkasionis qedis CrdiloeTiT mimdebare re-
gionSi mZlavri anticiklonis arseboba. Aam dros haeris 
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civi masebis akumulireba xdeba kavkasionis qedis Crdilo-
eTiT, maTi TandaTan gavrceleba kaspiis zRvis mimarTule-
biT da Semdeg gadmonacvleba aRmosavleT saqarTveloSi. 
iSviaT SemTxvevaSi aRmosavleT saqarTveloSi haeris civi 
masebis SemoWra aRmosavleTidan maSinac SeiZleba, rode-
sac evropis aRmosavlerT nawilSi adgili aqvs skandinavi-
is (anu dasavleTis) anticiklonis Txems; kavkasionis qedis 
gavleniT haeris ZiriTadi masebis gadadgileba aseT Sem-
TxvevaSi xdeba samxreT-aRmosavleTiT. am dros maRliv ru-
kebze kavkasionis Tavze ganTavsebulia mZlavri anticik-
loni, romlis Txemic aRwevs CrdiloeTiT axal miwamde. 
Aam procesebis albaToba udidesia zamTarSi% da umcire-
sia zafxulSi. zamTarSi am procesebisaTvis damaxasiaTeb-
elia haeris temperaturis dacema, dabali iarusis Rrub-
lebi, xangrZlivi mcire naleqi did teritoriaze, nisli, 
xilvadobis gauareseba da a.S. 
 SedarebiT ufro iSviaTia procesebi, roca haeris 
masebis SemoWra erTdrouladaa dasavleTidan da aRmosav-
leTidan. es procesi SeiZleba moxdes maSin, roca Crdi-
loeTidan gadmonacvlebuli anticiklonis moZraoba blo-
kirebulia mTavari kavkasionis qedis mier. Aam dros sam-
xreTisken moZraoba SeuZliaT anticiklonis mxolod wina 
da ukana nawilebs. aseTi situaciis dros Sav da kaspiis 
zRvebze erTdroulad yalibdeba maRali atmosferuli 
wnevis are, xolo saqarTvelos teritoriaze wneva faqti-
urad ar icvleba. aseT SemTxvevaSi haeris masebi iwyeben 
moZraobas saqarTvelos teritoriaze erTmaneTis Serwymis 
mimarTulebiT. rogorc wesi haeris masebis SeerTeba xdeba 
aRmosavleT saqarTvelos teritoriaze. saqarTvelos TiT-
qmis mTel teritoriaze adgili aqvs haeris temperaturis 
Semcirebas da izrdeba naleqebis mosvlis albaToba. Aase-
ve mosalodnelia cvalebadi mimarTulebis susti qari, si-
notivisa da moRrublulobis mateba da a.S. 
samxreTis mxridan ciklonuri procesebis gaaqtiureba.  es 
procesi,  rogorc wesi warmoadgens aRmosavleT saqarTve-
loSi dasavleTis an ormxrivi SemoWrebis procesis gagr-
Zelebas. amierkavkasiaSi gadaadgilebis dros, civi fron-
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tis gadanacvleba SesamCnevad neldeba samxreT kavkasiis 
mTianeTis gavleniT. Aadgilobrivi pirobebis an civi haer-
is masebis adveqcia iwvevs talRuri moqmedebis gaaqtiur-
ebas wlis civ periodSi. talRuri moqmedebis gaaqtiureba 
xels uwyobs lokaluri mcire zomis ciklonebis warmoSo-
bas da maT Semdgom okludirebas. maRlivi bariuli veli 
am pirobebSi warmodgenilia kargad ganviTarebuli RariT, 
romelic orientirebulia centraluri kavkasionis mimar-
TulebiT. bunebaSi cirkulaciis es tipebi iSviaTad 
gvxvdeba ase gamokveTilad e.w. ”sufTa” saxiT. adgilis re-
liefis, sezonis Tu tipebis monacvleobis Sedegad adgi-
li aqvs maT gaZlierebas an Sesustebas. amindis mravalfe-
rovneba didadEaris damokidebuli frontalur Tu Sidama-
siur procesebTan (cxrili 1.3.2.). frontalurad iTvleba 
procesi, roca atmosferuli fronti uaxlovdeba an gada-
adgildeba sakvlev teritoriaze. winaaRmdeg SemTxvevaSi 
saxezea Sidamasiuri procesi, romlis drosac amindis 
mkveTr cvlilebas adgili ar aqvs, am dros aminds gansaz-
Rvravs haeris masebis zogadi maxasiaTeblebi. sakvlev te-
ritoriaze amindis detaluri daxasiaTeba ar aris Cveni 
amocana, dainteresebuli mkiTxveli misTvis saWiro infor-
macias miiRebs specialur SromebSi (korZaxia 1961; java-
xiSvili 1981; CogovaZe, cqvitiniZe 2008 da sxv) da winamde-
bare krebulis sxvadasxva paragrafebSi. 
cxrili 1.3.2.frontaluri da Sidamasiuri procesebis 
ganmeorebadoba Tve, sezoni (dRe) 
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Tavi II. Kklimatis ZiriTadi elementebis teritoriuli 
ganawilebis kanonzomierebani 
2.1. haeris temperatura 
Sida qarTlis regioni  xasiaTdeba temperaturaTa 
didi kontrastebiT, rac kargad aisaxeba nax. 2.1.1.-2.1.5.-ze 
warmodgenil izoTermebis rukebze. nax. 2.1.1.-dan Cans, rom 
haeris saSualo wliuri temperaturis cvlilebis diapaz-
oni Seadgens 120-s. Uudidesi temperaturebi aRiniSneba Si-
da qarTlis vakeze (10-120). samxreTiT adgilis simaRlis 
gazrdasTan dakavSirebiT temperatura klebulobs da Tri-
aleTis qedis CrdiloeT ferdobze 40-mde ecema. temperatu-
ra klebulobs CrdiloeTis mimarTulebiTac da kavkasion-
is samxreTis ferdobis maRalmTianeTSi 0-20-s Seadgens. 
Hhaeris temperaturis cvlilebis aseTi kanonzomierebebi 
SenarCunebulia yvela Tvesa da sezonSi, gansxvavebulia 
mxolod temperaturis raodenobrivi maCveneblebi. 
 
        
nax. 2.1.1. haeris saSualo wliuri temperatura 
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   nax.2.1.2. haeris saSualo Tviuri temperatura. ianvari. 
 
 
     nax.2.1.3. haeris saSualo Tviuri temperatura. aprili.  
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      nax.2.1.4. haeris saSualo Tviuri temperatura. ivlisi.  
 
 
nax.2.1.5. haeris saSualo Tviuri temperatura. oqtomberi. 
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ianvari regionis teritoriis did nawilze sakmaod 
civia. Sida qarTlis vakis teritoriis did nawilze ian-
vris saSualo Tviuri temperatura minus 1-20-is farglebSi 
meryeobs. rogorc samxreTis, ise CrdiloeTis mimarTule-
biT, adgilis simaRlis zrdasTan erTad, temperatura kle-
bulobs da TrialeTis qedis CrdiloeTis ferdobze Sead-
gens minus 6-80-s, xolo kavkasionis maRal mTianeTSi minus 
100-ze naklebia. 
 aprilSi haeri sakmaod Tbeba, yvelaze maRali tempe-
ratura Sida qarTlis vakis aRmosavleT nawilSia da aRem-
ateba 100-s. Aamave vakis dasavleT nawilSi aprilis saSua-
lo Tviuri temperatura 8-100-ia, mTebSi temperatura kle-
bulobs da TrialeTis qedze ecema 40-mde, xolo kavkasion-
is maRalmTianeTSi minus 20-mde.  
zafxuli Sida qarTlis mTel teritoriaze sakmaod 
Tbilia. vakis aRmosavleT nawilSi ivlisis Tvis saSualo 
temperatura 220-s aRemateba, xolo amave vakis dasavleT 
nawilSi Seadgens 20-220-s. adgilis simaRlis gazrdiT tem-
peratura klebulobs, magram TrialeTis qedze ar ecema 
140-ze dabla, xolo kavkasionis maRalmTianeTSi 10-120-s Se-
adgens.  
oqtomberSi Sida qarTlis vakesa da mimdebare teri-
toriis did nawilze haeris saSualo temperatura aRemate-
ba 100-s, TrialeTis qedze Seadgens 4-60-s, xolo kavkasion-
is samxreTi ferdobis maRalmTian zonaSi ecema 40-ze dab-
la. haeris temperaturis absoluturi maqsimumebis saSua-
lo Sida qarTlis vakeze 34-360-is farglebSia. CrdiloeTi-
sa da samxreTis mimarTulebiT misi mniSvneloba iklebs 
da TrialeTis qedis CrdiloeTis ferdobze Seadgens 24-
260-s, xolo kavkasionis maRalmTian zonaSi 240-ze nakle-
bia. temperaturis absoluturi maqsimumi Seadgens gorSi 
400-s, xolo cxinvalSi 380 graduss. 
 A absoluturi minimumebis saSualoebi Sida qarTlis 
vakeze Seadgens minus 14-160-s, TrialeTis qedis samxreT 
ferdobze _ 20-220-s, xolo kavkasionis maRalmTian zonaSi 
_ 22-240-s. haeris temperaturis absoluturi minimumi Sida  
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H qarTlis vakeze dafiqsirebulia minus 28-300 (e.eliz-
baraSvili, 2007; m.elizbaraSvili,1999). 
 haeris temperaturis wliuri svlis Sesaxeb SegviZ-
lia vimsjeloT cxril 2.1.1.-Si warmodgenili monacemebiT. 
 
cxrili 2.1.1haeris temperaturis wliuri svla 0C 
 sadguri 
simaRle 
(Hm) 
 T v e 
w
el
i I II III IV V VI VII VIII IX X XI XII 
Ggori,  
588 
-1.2 0.2 4.8 10.3 15.7 19.1 22.2 22.3 18.0 12.3 6.0 0.9 10.9 
xaSuri, 
690 
-1.9 -0.8 3.5 9.0 14.3 17.6 20.5 20.7 16.7 11.3 5.2 0.3 9.7 
Kkaspi,  
522 
-0.5 0.6 5.4 10.7 15.8 19.7 23.1 23.2 12.9 13.0 11.4 0.7 11.4 
cxinvali 
862 
-1.8 -1.0 3.2 8.7 13.9 17.3 20.3 20.5 16.3 11.1 5.1 0.5 9.5 
java,   
1109 
-3.6 -2.4 1.6 7.1 12.0 15.1 18.1 18.3 14.3 9.4 4.0 -0.5 7.8 
 rogorc cxrilidan Cans, haeris temperaturis wli-
ur svlaSi minimumi ianvarSi aRiniSneba, xolo maqsimumi, 
rac kontinenturi havisaTvis aris damaxasiaTebeli. cxri-
lidan Cans agreTve, rom ganxiluli geografiuli punqte-
bis farglebSi haeris, rogorc saSualo wliuri, ise sa-
Sualo Tviuri temperaturebi simaRlis mixedviT kanonzo-
mierad klebulobs. temperatura udidesia kaspSi da umci-
resia javaSi. saSualo wliuri temperaturis gradienti 
0,60C/100m-ia, daaxloebiT aseTivea gradienti gardamaval 
sezonebSi. gradienti udidesia zafxulSi (0.80), xolo ram-
denadme naklebia zamTarSi (0,70C). 
 
2.2. haeris sinotive 
 sinotive, haeris temperaturasTan erTad klimatis 
erT-erTi umniSvnelovanesi elementia. misi ZiriTadi maxa-
siaTeblebia wylis orTqlis parcialuri wneva da haeris 
SefardebiTi sinotive.  
 wylis orTqlis parcialuri wneva, iseve rogorc ha-
eris temperatura, wliur svlaSi umcires mniSvnelobebs 
aRwevs zamTarSi, xolo udidess _zafxulSi. amasTanave 
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temperaturis msgavsad simaRlis zrdisas parcialuri wne-
va klebulobs. 
 Sida qarTlis teritoriaze ianvarSi wylis or-
Tqlis parcialuri wneva meryeobs 1-dan 5hpa-farglebSi. 
iseve, rogorc temperatura is  udidesia Sida qarTlis va-
keze.  samxreTiT adgilis simaRlis zrdasTan erTad is 
mcirdeba da TrialeTis qedis CrdiloeT ferdobze 2,5hpa-
s Seadgens. CrdiloeTis mimarTulebiT, anu kavkkasionis 
samxreT ferdobze parcialuri wneva agreTve mcirdeba da 
maRalmTianeTSi 1-2hpa-s Seadgens. 
 ivlisSi regionis teritoriaze haeris parcialuri 
wneva 6-16hpa farglebSi icvleba. is udidesia agreTve Sida 
qarTlis vakeze. TrialeTis qedze mcirdeba 10hpa-mde, xo-
lo kavkasionis maRalmTianeTSi mcirdeba 6-8hpa-mde. 
 cxrili 2.2.1-is analizi saSualebas gvaZlevs ramde-
nime saintereso daskvna gavakeToT. wlis ganmavlobaSi 
parcialuri wneva icvleba 10,5hpa-dan (gori, kaspi) 8,6hpa-
mde (java). Aamrigad, parcialuri wnevis saSualo wliuri 
mniSvnelobis amplituda ar aRemateba 1,9hpa-s.  
  
cxrili 2.2.1haeris wylis orTqlis parcialuri wneva (hpa) 
sadguri  
T v e 
weli 
I II III IV V VI VII VIII IX X XI XII 
java   3.8 4.0 4.7 6.5 10.0 12.7 14.9 14.3 11.8 8.8 6.1 4.3 8.6 
cxinvali  4.4 4.6 5.3 7.4 10.7 13.2 15.7 15.0 12.4 9.3 6.3 4.3 9.1 
axalgori  4.5 4.7 5.5 7.3 11.4 14.0 16.2 15.7 13.1 9.8 7.0 5.2 9.8 
xaSuri 4.8 5.0 5.8 7.9 11.4 14.5 16.9 16.3 13.4 10.0 7.4 5.8 9.9 
Ggori 5.1 5.3 6.0 8.5 12.2 14.7 17.3 16.9 14.1 10.7 7.9 5.8 10.4 
Kkaspi 5.2 5.4 6.1 8.6 12.3 14.7 17.4 16.9 14.2 10.8 8.0 5.9 10.5 
 rac Seexeba eqstremalul cvlilebebs, parcialuri 
wneva Tavis umcires mniSvnelobas aRwevs zamTarSi, ker-
Zod ianvarSi da TebervalSi javaSi misi mniSvneloba ece-
ma 3,8-4,0hpa-mde, cota metia xaSurSi da axalgorSi,5-5,0hpa. 
am dros misi mniSvneloba gorSi da kaspSi _5,1-5,4hpa-is 
farglebSia.  
 gazafxulze yvela meteorologiuri sadgurisaTvis 
SeimCneva parcialuri wnevis zrda Tvidan-Tvemde 3-4hpa-iT. 
zafxulSi udidesi mniSvneloba aRiniSneba gori-kaspis mi-
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damoebSi da igi aRwevs 17,3-17,4hpa-s. javaSi udidesi mniS-
vneloba aRiniSneba ivlisSi da tolia 14,9hpa-is. amrigad 
sxvaoba udides da umcires mniSvnelobas Soris aRwevs 
2,5hpa-s. 
zafxulis Semdeg parcialuri wneva monotonurad 
ecema yvela Tvisa Tu sadgurisaTvis isev 2,0-3,0hpa-iT. tem-
peraturis SemcirebasTan erTad parcialuri wnevis minimu-
mi aRiniSneba wlis civ periodSi aseve ganicdis cvaleba-
dobas parcialuri wnevis dRe-Ramuri amplituda, Tumca 
sezinis mixedviT misi sidide ar aRemateba 1,0-2,0hpa-s. haer-
Si wylis orTqlis Semcveloba, garda moculobis erTe-
ulSi wylis orTqlis Semcvelobisa (gramebSi) kidev xasi-
aTdeba sididiT, romelsac fardobiTi tenianoba ewodeba. 
 fardobiTi tenianoba warmoadgens sidides, romelic 
izomeba haerSi Semavali wylis orTqlis parcialuri wne-
vis SefardebiT gajerebuli wylis orTqlis parcialur 
wnevasTan imave temperaturaze (%). Ees parametri aseve war-
moadgens klimatis cvalebad elements. damokidebulia ha-
eris temperaturaze, cirkularul procesebze, Rrublian-
obaze, qaris reJimze, orografiaze da a.S. rogorc bevr 
sxva meteoelements, fardobiT tenianobas axasiaTebs se-
zonuri svla, udidesi zafxulSi da umciresi zamTarSi 
(cxrili 2.2.2.). SedarebiT gazrdili mniSvneloba gorSi da 
xaSurSi (74-75%) SeiZleba aixsnas mdinare mtkvrisa da am 
regionSi qarebis gabatonebuli mimarTulebiT. fardobiTi 
tenianobis udidesi mniSvneloba gorSi da xaSurSi aRniS-
nulia dekemberSi da tolia 82%-is. Aamave sadgurze zaf-
xulis TveebSi fardobiTi sinotive mcirdeba mTeli 15%-
iT. SedarebisaTvis es sxvaoba javaSi ar aRemateba 9%-s, 
xolo cxinvalSi 10%-s.  
 sezonebis mixedviT fardobiTi tenianoba samaCablo-
Si udidesia wlis civ periodSi, Sesabamisad umciresi 
zafxulSi.  
fardobiTi tenianobis SedarebiT gazrdili mniSvne-
lobebi gazafxulze da Semodgomis miwurulSi kargad 
Tanxvdeba amave periodSi naleqebis raodenobis zrdasTan. 
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rac Seexeba am elementis dRe-Ramur msvlelobas, rogorc 
mosalodneli iyo, umciresi mniSvneloba aRiniSneba Suad-
Risas, rac aixsneba temperaturis SeadarebiT maRali fo-
niT. Aam elementis ukeT dasaxasiaTeblad gTavazobT kidev 
erT cxrils 2.2.3. saSualo fardobiTi tenianoba 13 sT-ze 
yvelaze civi TvisaTvis umciresia javaSi% da udidesia 
xaSurSi%. cxeli TvisaTvis es sidide umciresia kaspSi%  
da udidesia javaSi%. Oorive SemTxvevaSi sxvaoba didi ar 
aris, meryeobs 12-15%-is farglebSi. yvela sadgurze adgi-
li aqvs SuadRisas fardobiTi sinotivis saSualo mniSvne-
lobis klebas yvelaze cxeli TvisaTvis.  
cxrili 2.2.2haeris fardobiTi tenianoba (%) 
sadguri 
 
T v e 
weli 
I II III IV V VI VII VIII IX X XI XII 
java    72 72 72 67 71 72 72 70 74 76 75 73 72 
cxinvali 75 75 72 66 67 66 66 64 69 74 76 74 70 
axalgori 74 73 71 68 71 70 69 69 74 76 78 76 72 
xaSuri 81 80 76 69 70 71 70 69 72 78 81 82 75 
Ggori 82 79 74 68 70 68 66 66 70 77 81 82 74 
Kkaspi 73 71 69 65 65 61 60 59 62 70 75 75 67 
  
cxrili 2.2.3.SefardebiTi sinotive 
sadguri 
saSualo fardobiTi 
tenianoba 300 saaTi 
fardobiTi tenianobis 
saSualo dRe-Ramuri 
amplituda 
Yyvelaze 
civi Tvis 
Yvelaze 
cxeli Tvis 
Yyvelaze  
civi Tvis 
Yyvelaze 
cxeli Tvis 
java 59 56 19 35 
cxinvali 68 50 13 31 
axalgori 60 52 20 32 
xaSuri 73 50 13 32 
gori 71 46 21 37 
kaspi 65 44 20 35 
 
es sxvaoba umciresia javaSi (3%) da udidesia gor-
Si% rac Seexeba fardobiTi tenianobis dReRamur ampli-
tudas, yvelaze civi TvisaTvis udidesia gorSi-21% da um-
ciresia cxinvalSi da gorSi%, sxvaoba ar aRemateba 7%.  
igive parametri yvelaze cxeli TvisaTvis icvleba saz-
 30 
RvrebSi gori% da cxinvali%. Yyvela sadgurisaTvis adgi-
li aqvs saSualo dRe-Ramuri amplitudis zrdas 12-19%-is 
farglebSi. fardobiTi tenianobis cvlilebis es sazRvre-
bi gansakuTrebiT sainteresoa soflis meurneobis, mSeneb-
lobis, turizmis, sakurorto da sxva sferoSi momuSave 
specialistebisaTvis. 
rodesac SefardebiTi sinotive naklebia 30%-ze, mas 
mSral dRes uwodeben. aseTi dReTa ricxvi regionis teri-
toriaze 20-30-ia, Sida qarTlis vakeze gacilebiT metia 
notio dReTa ricxvi, rodesac SefardebiTi sinotive ≥80%. 
aseTi dReebi Seadgens 45-60-s (cxrili 2.2.4.). 
 
cxrili 2.2.4mSrali (SefardebiTi sinotive ≤30%) da notio 
(≥80%)dReTa ricxvi 
sadguri, 
dReTa 
ricxvi 
T v e 
w
el
i 
I II III IV V VI VII VIII IX X XI XII 
Gg
o
r
i 
mSrali 
(≤30%) 
0.07 0.04 1.6 3.8 1.6 2.9 3.3 4.5 1.2 0.6 0.2 0.0 19.8 
notio  
(≥80%) 
8.2 6.0 3.1 2.6 2.6 1.2 0.8 0.8 1.6 3.2 6.2 8.7 14.5 
x
aS
u
r
i 
mSrali 
(≤30%) 
0.2 0.2 0.8 3.2 1.4 1.2 1.6 2.8 0.8 0.4 0.2 0.2 12.9 
notio  
(≥80%) 
11.1 8.2 6.3 3.6 3.1 2.0 1.3 1.1 1.4 4.1 6.9 10.1 59.2 
c
x
in
va
l
i 
mSrali 
(≤30%) 
0.2 0.2 1.7 5.1 2.6 2.4 2.0 0.3 1.4 0.4 0.2 0.2 19.7 
notio  
(≥80%) 
8.0 5.7 4.9 2.8 2.3 1.5 0.9 0.8 1.2 3.5 5.6 7.2 44.4 
j
av
a 
mSrali 
(≤30%) 
1.8 1.6 2.5 5.4 1.9 0.5 0.9 2.2 1.2 1.1 1.9 2.1 23.1 
notio  
(≥80%) 
6.4 4.8 4.8 4.0 3.9 2.4 2.2 1.9 2.4 4.4 5.6 7.0 49.8 
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2.3 atmosferuli naleqebi 
Sida qarTlis regionSi atmosferuli naleqebis 
ganawilebis Taviseburebebs gamoxatavs nax. 2.3.1.-2.3.3.-ze 
warmodgenili izohietebis rukebi.               
 
nax. 2.3.1. atmosferuli naleqebis wliuri jami. mm. 
nax. 2.3.1.-dan Cans, rom teritoriaze naleqebis wliuri 
jamebi meryeobs 400-dan 1200mm-mde farglebSi. umciresi 
naleqebi modis Sida qarTlis vakis centralur nawilSi. 
vakis dasavleT da aRmosavleT raionebSi naleqebi 600mm-
mde izrdeba. mTebSi ufro meti naleqebi modis, 
TrialeTis qedis CrdiloeT ferdobze. maTi wliuri jami 
Seadgens 800mm-s, kavkasionis samxreTis ferdobze izrdeba 
700-1100mm-mde, xolo maRalmTian zonaSi aRemateba 1200mm-s. 
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wlis civi periodis ganmavlobaSi mosuli naleqebis 
jami meryeobs 150-400mm farglebSi. umciresi naleqebi 
modis agreTve Sida qarTlis vakeze, xolo udidesi 
kavkasionis maRalmTianeTSi. Nnaleqebi ramdenadme 
klebulobs didi liaxvis zemo welSi, sadac Seadgens 
daaxloebiT 300mm-s (nax. 2.3.2.). 
 
nax. 2.3.2. wlis civi periodis atmosferuli naleqebis      
jami. mm. 
wlis Tbili periodis ganmavlobaSi mosuli 
naleqebi aRemateba civi periodis ganmavlobaSi mosul 
naleqebs da Seadgens 300-800mm-s. Sida qarTlis vakis 
centralur nawilSi naleqebi ar aRemateba 300mm-s, amave 
vakis danarCen teritoriaze Seadgens 300-400mm-s. 
TrialeTis qedis CrdiloeTis ferdobze naleqebi izrdeba 
600mm-mde, kavkasionis samxreTis ferdobis did nawilze 
Seadgens 500-800mm-s, xolo maRalmTianeTSi aRemateba 800mm-
s (nax.2.3.3.). 
 naleqebis wliuri da sezonuri jamebis 
teritoriul ganawilebaSi aRmoCenili kanonzomierebebi 
SenarCunebulia maTi sxva maxasiaTeblebis ganawilebaSic. 
magaliTad msgavsi suraTi aqvs naleqian dReTa ricxvis 
ganawilebas. Sida qarTlis teritoriaze wlis 
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ganmavlobaSi aRiniSneba 120-dan 180-mde naleqiani dRe. 
maTi umciresi raodenoba, iseve rogorc naleqTa jamebis 
umciresi raodenoba, Sida qarTlis vakeze aRiniSneba. 
naleqian dReTa ricxvi TrialeTis qedis CrdiloeT 
ferdobze 160-s Seadgens, xolo maqsimums_180 dRes 
kavkasionis maRalmTianeTSi aRwevs. 
 
nax. 2.3.3. wlis Tbili periodis atmosferuli 
naleqebis jami. mm. 
 
msgavsi suraTia 10mm-ze meti naleqebian dReTa 
ricxvis teritoriul ganawilebaSi. maTi umciresi ricxvi 
Sida qarTlis vakeze Seadgens 15 dRes, samxreTSi, 
TrialeTis qedis ferdobebze 20 dRea, xolo kavkasionis 
samxreT ferdobebze 30 dRes aRemateba.  
 naleqebis wliuri xangrZlivoba umciresia agreTve 
Sida qarTlis vakis centralur nawilSi da Seadgens 
800sT-s. TrialeTis qedis CrdiloeT ferdobze naleqebis 
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xangrZlivoba daaxloebiT 1000sT-ia, xolo kavkasionis 
maRalmTian zonaSi 1200sT-s aRemateba. 
cxrilSi 2.3.1. warmodgenilia atmosferuli naleqe-
bis ZiriTadi maxasiaTeblebis wliuri svla regionis 
mTavar punqtebSi. 
 
cxrili 2.3.1 atmosferuli naleqebis maxasiaTeblebis 
wliuri svla 
sadguri, 
maxasiaTe- 
blebi 
T v e 
w
el
i 
I II III IV V VI VII VIII IX X XI XII 
Gg
o
r
i 
naleqebi 42 47 45 52 76 92 44 34 43 48 47 45 585 
dReTa 
ricxvi 
10.1 9.6 9.4 10.3 13.2 10.6 4.8 6.7 7.8 8.7 9.5 9.7 114 
xangrZli 
voba 
81 76 81 59 56 36 28 22 33 58 65 62 656 
x
aS
u
r
i naleqebi 47 48 47 58 87 70 49 38 48 53 50 49 644 
dReTa 
ricxvi 
13.6 12.9 13.6 10.3 13.4 12.0 8.3 7.5 8.3 11.6 11.2 11.5 134 
ka
s
pi
 
naleqebi 23 33 30 49 95 69 48 37 42 34 34 23 517 
c
x
in
va
l
i 
naleqebi 57 60 58 61 79 66 49 41 52 61 59 53 696 
dReTa 
ricxvi 
11.0 10.8 11.6 11.3 13.0 11.2 8.1 7.6 8.3 10.1 9.6 10.0 123 
j
av
a 
naleqebi 77 77 81 95 123 104 78 66 82 94 88 77 1042 
dReTa 
ricxvi 
12.2 12.1 13.1 13.3 15.9 14.4 10.9 9.5 9.7 12.6 10.4 11.7 146 
  
rogorc cxrilidan Cans atmosferuli naleqebis wliur 
svlaSi maqsimumi maisSi myardeba, xolo minimumi 
_umTavresad dekember-ianvarSi. mTian zonaSi (java) 
minimumi agvistoze inacvlebs. Nnaleqebian dReTa ricxvi 
udidesia agreTve maisSi, SesaZloa ianvari an marti, xolo 
umciresia agvistoSi. Ggoris meteorologiuri sadguris 
 35 
monacemebis Tanaxmad naleqebi yvelaze xangrZlivia 
ianvar-martSi, xolo xanmokle agvistoSi. 
 
2.4. Tovlis safari. 
 Tovlis safaris reJimuli maxasiaTeblebis 
Taviseburebebis gaTvaliswinebiT (arsebobis xangrZlivoba, 
warmoqmnis da gaqrobis TariRebi, safaris simaRle) 
mTagoriani teritoriebisaTvis gamoyofen sam zonas: 
mudmivi Tovlis safaris, sezonuri mdgradi Tovlis 
safaris da aramdgradi Tovlis safaris zonebs. Sida 
qarTlis teritoriaze aramdgradi Tovlis safaris zonas 
ukavia misi dablobi nawili mTiswineTis CaTvliT 700m 
simaRlemde. Mmdgradi Tovlis safaris zona vrceldeba 
700m simaRlidan klimaturi Tovlis xazis simaRlemde. 
mudmivi Tovlis zona ganlagebulia klimaturi Tovlis 
xazis zemoT. Ees zona aRiniSneba Sida qarTlis 
farglebSi moqceuli kavkasionis samxreTi ferdobis im 
mwvervalebze, romlebis absoluturi simaRle uaxlovdeba 
4000 metrs (mwvervalebi zekari 3828m, xalawa 3938m da sxva). 
rac Seexeba TrialeTisa da lixis qedebs aq mudmivi 
Tovlis zona ar arsebobs vinaidan aq arsebuli 
maqsimaluri niSnulebis simaRle gacilebiT naklebia 
klimaturi Tovlis xazis simaRleze e.i. sazRvarze, sadac 
weliwadis ganmavlobaSi mosuli Tovlis raodenoba metia 
im raodenobaze, romelic SeiZleba gadnes an aorTqldes. 
kavkasionis mTavar qedze klimaturi Tovlis xazis 
simaRle meryeobs 2,7-2,9km-dan (dasavleTi kavkasioni) 3,5-
3,7km-mde (aRmosavleTi kavkasioni, daRestani). s.kalesniki 
gansazRvravs Tovlis xazs, rogorc mudmivi Tovlis 
safaris qveda sazRvris gadakveTis xazs dedamiwis 
zedapirTan (С.В. Калесник, Основы общего землеведения, 1947).  
 Sida qarTlis teritoriis SemomzRudavi qedebi da 
mTaTa sistemebi (kavkasionis da lixis qedebi, TrialeTis 
qedi-samxreT saqarTvelos mTianeTi), romlebic xasiaTde-
bian rTuli orografiiT, absoluturi simaRleebis farTo 
diapazoniT da mTis reliefis elementebis atmosferos 
cirkulaciuri procesebis mimarT gansxvavebuli orienta-
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ciiT, ganapiroben Tovlis safaris ganawilebis kanonzomi-
erebebs. 
Sida qarTlis teritoriaze Tovlianobis reJimuli maxasi-
aTeblebi dakvirvebebisas mravalwliuri monacemebiT (20-
25weli) mocemulia cxril 2.4.1.-Si. cxrilSi mocemulia we-
liwadSi dReebis saSualo raodenoba Tovlis safariT-n, 
Tovlis safaris gaCenis-t1 da gaqrobis-t2, mdgradi Tovlis 
safaris warmoqmnis-t3 da rRvevis-t4 saSualo TariRebi da 
zamTrebis raodenoba(%) Tovlis safaris-P1 da mdgradi 
Tovlis safaris ar arsebobiT-P2 (Справочник по климату 
СССР, вып. 14,1970, saqarTvelos samecniero gamoyenebiTi 
klimaturi cnobari 2004). 
 cxrilSi mocemuli monacemebis gamoyenebiT dadgeni-
li iqna weliwadSi Tovlian dReTa saSualo raodenobis 
n, Tovlis safaris gaCenis t1 da gaqrobis-t2, mdgradi Tov-
lis safaris warmoqmnis-t3 da rRvevis-t4 TariRebis adgilis 
absolutur simaRleze Hkm damokidebulebis grafikuli 
da analizuri saxeebi. 
 nax. 2.4.1.-ze warmodgenilia weliwadSi Tovlis safa-
riT dReebis raodenobis adgilis absolutur simaRleze 
damokidebulebis grafiki. rogorc naxazidan Cans, Sida 
qarTlis regionSi adgilis absoluturi simaRlis zrdis 
sinqronulad aRiniSneba Tovlis safariT dReebis raoden-
obis n zrda. aramdgradi Tovlis safaris zonaSi (dablo-
bi raioni mTis wineTiT 700m. simaRlemde) weliwadSi saSu-
alod 15-40 dRea Tovlis safariT. dabali mTis zonaSi (1-
2km) matulobs saSualod 80-dan 160 dRemde. maRali mTis 
(2-2,5km) zonaSi ki 160 dRidan 190 dRemde. 3km simaRleze 
igi Seadgens 220 dRes. sainteresoa is garemoeba, rom Tov-
lis safarian dReTa ricxvi abxazeTSi amave simaRleze Se-
adgenen Sesabamis 80-s (0,7km), 108-s (1km), 187-s (2km), 216-s 
(2,5km). afxazeTSi Sesabamis simaRleebze Tovlis safarian 
dReTa ricxvi gacilebiT metia Sida qarTlis raionTan 
SedarebiT. Tovlis safarian dReTa raodenobis vertika-
luri gradienti Sida qarTlis teritoriaze Seadgens da-
bali mTis zonaSi (0-1km) 6 dRes 100 metrze, Sua mTis zona-
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Si (1-2km) 8 dRes 100m simaRleze, maRali mTis zonaSi (2-
3km) 5 dRes 100m simaRleze. 
          
 
nax. 2.4.1. Tovlis safaris dReTa damokidebuleba adgilis 
simaRleze. 
 Tovlis safaris gaCenis saSualo TariRis t1 da 
mdgradi Tovlis safaris warmoqmnis saSualo TariRis t3 
adgilis absolutur simaRleze damokidebulebis t1=f(H)  
da t3=f(H) garfikebi warmodgenilia nax. 2.4.2. da 2.4.3.-ze. 
Tovlis safaris gaCena da mdgradi Tovlis safaris war-
moqmna Sida qarTlis teritoriaze adgilis absolutur 
simaRleze damokidebulebiT xdeba oqtombris dasawyisi-
dan dekembris bolomde (daaxloebiT 90 dRis ganmavloba-
Si). Tovlis safaris gaCenis saSualo TariRebis t1 damoki-
debuleba adgilis absolutur simaRleze (Hkm) t1=f(H) an-
alizurad warmoidgineba wrfivi funqciis saxiT: 
    t1=-38H+98                                          (2.4.1.) 
 sadac H mocemulia kilometrebSi, t1 ki dReebSi 
Sesabamisi TariRiT. Aam gamosaxulebis Tanaxmad dabali 
mTis zeda sazRvarze (H=1km)  t1=60 dRes, Sua mTis zeda 
sazRvarze   t1=22 dRes 2,5km simaRleze ki   t1=3 dRes. Aam 
dReebis Sesabamisi TariRebia (grafiki 1) 30 noemberi, 22 
oqtomberi da 3 oqtomberi. e. i. aRniSnul simaRleebze 
Tovlis safaris gaCenis TariRebi adgilis simaRlis 
matebisas gadaadgildeba dekembridan (dablobi, wina mTa) 
oqtombris mimarTulebiT (maRali mTa). 
 38 
cxrili 2.4.1. 
dReebis raodenoba Tovlis safariT n (dRe), Tovlis safaris gaCenis (t1) da gaqrobis (t2), 
mdgradi Tovlis safaris warmoqmnis (t3) da rRvevis (t4) TariRebi. zamTrebis % Tovlis 
safarvelis ar arsebobiT (P1) zamTrebis % (P2) mdgradi Tovlis safaris ar arsebobiT.  
punqti H, 
m 
n, 
dRe 
t1 T3 T4 T2 
p1,% P2,% 
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surami 743 66 5/XII 23/X 12/II 24/XII 21/XI  1/III  24/IV 31/III 1/III 25/IV  57 
wifa 673 75 4/XII 6/X 22/I 30/XII 16/XI  11/III  12/IV 29/III 25/II 1/V  30 
xaSuri 690 56 9/XII 26/X 12/II • 22/XI  •  21/III 23/III 18/II 19/IV  59 
skra 607 36 19/XII 26/X 12/XII • _  •   14/III 19/I 18/IV  70 
gori 588 34 17/XII 26/X _ • 21/XI     14/III  20/IV  72 
bakuriani 1665 143 30/X 13/IX 10/XII 5/XII 31/X 12/II 14/IV 17/III 7/V 27/IV 25/III 6/VI   
cxrawyaro 2466 191 18/X   12/XI   10/V   29/V     
roka 1795 149 3/XI   13/XI 1/XI 26/XII 18/IV   29/V     
qevselTa 1750 142 27/X 25/IX 2/XII 30/XI 1/XI 26/XII 17/IV 20/III 20/V 25/IV 2/III 21/V   
Cargali 1350 109 14/XI   20/XII   29/III   7/IV    5 
edisi 1970 128 8/XI   8/XII   15/IV   20/V     
ermani 2240 176 21/X   16/XI   1/V   7/V     
java 1100 94 20/XI 6/X 24/XII 21/XII 20/XI  11/III  16/IV 8/IV 4/III 30/IV  9 
pavliani 1320 102 21/XI   12/XII   21/III   15/IV    13 
cxinvali 862 58 3/XII 26/X 30/XII • 24/XI  *  2/IV 28/III 20/II 1/V  58 
axalgori 760 48       *  26/III 19/III 22/II 11/IV 5 58 
kaspi 522 17 26/XII    •     14/III   5 98 
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M mdgradi Tovlis safaris warmoqmnis saSualo 
TariRebis t3 adgilis absolutur simaRleze 
damokidebuleba t3=f(H) aseve warmoidgineba wrfivi 
funqciis saxiT: 
 
 nax. 2.4.2. damokidebulebebi t1=f(H) da t3=f(H)  
 
t3=-30H+113                                           (2.4.2.) 
TariRebis aTvla ordinatTa RerZze aseve iwyeba 
pirveli oqtombridan dekembris bolomde. Aam 
gamosaxulebis Tanaxmad dabali mTis zeda sazRvarze 
(H=1km)  t3=80 dRes, Sua mTis zeda sazRvarze (H=2km)  t3=53 
dRes, 2,5 km simaRleze ki  t3=38 dRes. am dReebis 
raodenobebis Sesabamisi TariRebia (grafiki 2) 23 
dekemberi, 23 noemberi da 8 noemberi. 
       
           nax. 2.4.3. damokidebulebebi t2=f(H) da t4=f(H) 
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mdgradi Tovlis safaris rRvevis saSuali 
TariRebis damokidebulebas adgilis absolutur 
simaRleze H (km)  aqvs wrfivi funqciis saxe: 
      t4=42H-27                                                    (2.4.3.) 
 mdgradi Tovlis safaris rRvevas adgili aqvs 
(adgilis absolutur simaRleze damokidebulebiT) 
gazafxulze (III,IV,V) nax. 2.4.3.-ze ordinatTa RerZze 
mocemulia am Tveebis Sesabamisi dReebis raodenoba. 
rogorc (2.4.3.) gamosaxulebidan Cans, dabali mTis zonis 
zeda sazRvarze (H=1km)  t4=15 dRes, Sua mTis zonis zeda 
sazRvarze (H=2km)  t4=57 dRes, 2,5km simaRleze_t4=78 dRes. 
dReebis am raodenobebis Sesabamisi TariRebia (nax. 2.4.3.) 15 
marti, 27 aprili da 20 maisi. Tovlis safaris gaqrobis 
saSualo TariRebis  t2 adgilis absolutur simaRleze 
damokidebulebas t2=f(H) aqvs aseve wrfivi funqciis saxe: 
       t2=43H-11                                              (2.4.4.) 
 am gamosaxulebis Tanaxmad dabali mTis zeda saz-
Rvarze (H=1km)  t2=32 dRes, Sua mTis zeda sazRvarze 
(H=2km)  t2=75 dRes, 2,5 km simaRleze  t2=96 dRes. Ee..i.  1km 
simaRleze Tovlis safaris gaqrobis saSualo  TariRia 2 
aprili, 2km simaRleze maisi, 2,5 km simaRleze ivnisi. ze-
moT moyvanili grafikebisa da analizuri gamosaxulebe-
biT SesaZloa sakmao sizustiT da operatiulad regionis 
nebismieri absoluturi simaRlisaTvis ganisazRvros dRe-
ebis raodenoba Tovlis safariT weliwadSi, Tovlis safa-
ris gaCenis da gaqrobis, agreTve mdgradi Tovlis safaris 
warmoqmnis da rRvevis saSualo TariRebi.  
 mTian raionebSi mravali praqtikuli amocanis ga-
dawyvetis procesSi (zvavsawinaaRmdego sainJinro nagebobe-
bi, samTo-saTxilamuri trasebisa da sabagiro gzebisaTvis 
teritoriebis SerCeva da sxva). Ddid interess warmoadgens 
zamTris ganmavlobaSi Tovlis safaris maqsimaluri simaR-
leebisa da maTi uzrunveyofis dadgena. samTo-saTxilamu-
ro kurortebis mSeneblobisas gaTvaliswinebuli unda iq-
nes iseTi bunebrivi faqtorebi, rogoricaa Tovlis safa-
ris sam Tveze meti arsebobis xangrZlivoba weliwadSi, 
Tovlis safaris simaRle aranaklebi 50-60 santimetrisa da 
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ferdobebis araumetes 17-200-iT daxriloba. Aaqedan gamom-
dinare Sida qarTlis mTiani raionisaTvis aucilebelia 
Tovlis safaris maqsimaluri dekaduri simaRleebis da ma-
Ti uzrunvelyofis codna. Aam raionisaTvis mravalwliuri 
informaciis analizis safuZvelze dadgenili iqna Tovlis 
safaris maqsimalur dekadur simaRleebsa h (sm) da maT uz-
runvelyofis p (%)  Soris damokidebulebis saxeeebi (nax. 
2.4.4.), romlebic warmodgenili iqna wrfivi funqciebiT: 
dablobi da mTiswineTi raioni (punqtebi: axalgori, cxin-
vali, xaSuri, skra, gori) 
        
 
nax. 2.4.4. damokidebuleba P=f(H)    1-roka, ermani, 2-java,  
3-axalgori, cxinvali, xaSuri, skra, gori. 
 
               p=-2,5h+100                                                  (2.4.5.)  
SuamTis zonis qveda sazRvari (java)  
p=-1,03h+106                                              (2.4.6.) 
SuamTis zonis zeda sazRvari (roka, ermani)                     
p=-0,92h+163,6                                                          (2.4.7.) 
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 Tovlis safaris simkvrives d  (gr/sm3) didi 
mniSvneloba aqvs mSeneblobaSi (zvavsawinaaRmdego 
sainJinro nagebobebi, sacxovrebeli  da sxva daniSnulebis 
Senobebi) garda amisa, simkvrive Sedis Tovlis safarSi 
wylis maragis gamosaTvlel formulaSi. Tovlis safarSi 
arsebuli wylis maragi did rols TamaSobs mTis 
mdinareebis jamuri Camonadenis formirebaSi gazafxulis 
periodSi. igi mniSvnelovan wilad uzrunvelyofs niadagis 
tenianobis zrdas. Sida qarTlis teritoriaze Tovlis 
safaris saSualo simkvrive Tovlis safaris maqsimaluri 
dekaduri simaRlisas Seadgens rokaSi 0,25, javaSi 0,20 
(gr/sm3)-s, xolo wylis maragi Sesabamisad rokaSi 382, 
javaSi 114, borjomi 54, cxinvalSi 61, xaSurSi 48mm-s. 
 
2.5. qari 
 saqarTvelos ganedebze haeris masebis gadaadgile-
bis gabatonebuli mimarTulebaa dasavleTidan aRmosavle-
Tisaken. Aam process xels uwyobs ganeduri mimarTulebis 
maTaTaSorisi bari. aRsaniSnavia, rom saqarTvelo msofli-
oSi aris im 51 qveyanas Soris, romlebis teritoriis naxe-
varze meti mTagoriania. saerTaSoriso TvalsazrisiT sa-
qarTvelos teritoria xasiaTdeba mTianobis umaRlesi ka-
tegoriiT. saqarTvelos teritoriaze mTiani reliefi 
xels uSlis atmosferos qveda fenaSi haeris masebis Tavi-
sufal ganedur gadaadgilebas, ris Sedegad adgili aqvs 
qarebis mimarTulebis cvlilebas. Ggarda amisa, mTiani re-
liefis elementebis (sxvadasxva orientaciis da daxrilo-
bis qedebi, platoebi, Txemebi, xeobebi, ferdobebi) araTan-
abari radiaciuli gaTboba ganapirobebs saqarTvelos da 
kerZod Sida qarTlis teritoriis mTian nawilSi lokalu-
ri Termuli cirkulaciebis warmoSobas (fionebi, mTa-xe-
obebis, ferdobebis da myinvaruli qarebi), romlebsac 
mniSvnelovani cvlilebebi Seaqvs saqrTvelos ganeduri 
mdgomareobisaTvis damaxasiaTebeli atmosferos qveda fe-
nebis cirkulaciis mimarTulebaSi. amis Sedegad, kavkasi-
onis da saqarTvelos samxreTi mTianeTis zona xasiaTdeba 
qaris siCqaris da mimarTulebis didi siWreliT. qaris mi-
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marTulebis da Stilis gameoradoba (%) ianvarSi, ivlisSi 
da weliwadSi Sida qarTlis teritoriaze mocemulia 
cxrilSi 2.5.1. (saqarTvelos samecniero-gamoyenebiTi kli-
maturi cnobari, 2004). rogorc am cxrilidan Cans, Sida 
qarTlis vakeze weliwadis Tbili periodis ganmavlobaSi 
ZiriTadad aRiniSneba dasavleTis, Crdilo-dasavleTis mi-
marTulebis qarebi. mag. Crdilo-dasavleTis qarebis mimar-
Tuleba ivlisSi Seadgens gorSi 50%, xolo dasavleTis 
qarebis mimarTuleba xaSurSi aRwevs 47%, cxinvalSi ki 
25%, rac ganpirobebulia weliwadis am periodSi Savi 
zRvis akvatoriaze maRali wnevis, xolo kavkasiis centra-
lur nawilSi dabali wnevis ares arsebobiT. weliwadis 
civ periodSi Sida qarTlis vakeze dominirebs aRmosavle-
Tis, Crdilo-aRmosavleTis da samxreT-aRmosavleTis mi-
marTulebis qarebi. magaliTad, ianvarSi javaSi Crdilo-
aRmosavleTis qarebis ganmeoradoba Seadgens 36%-s, xaSur-
Si aRmosavleTis qarebis ganmeoradoba%-s, gorSi samxreT-
aRmosavleTis qarebis ganmeoradoba% da sxva, rac ganpi-
robebulia weliwadis civ periodSi kavkasiis centralur 
nawilSi maRali wnevis, xolo Savi zRvis akvatoriaze da-
bali wnevis areebis arsebobiT. Sida qarTlis teritoria-
ze meridionalurad mimarTul xeobebSi mniSvnelovnad 
izrdeba CrdiloeTis mimarTulebis qarebis ganmeoradoba. 
rac Seexeba qaris mimarTulebis ganmoradobis sidides we-
liwadSi igi maqsimaluria axalgorSi 31% (C), gorSi 45% 
(Cd, saR), xaSurSi 43% (d),  borjomSi 55% (aR). 
cxrili 2.5.1.qaris mimarTulebisa da Stilis 
mganmeorebadoba,% 
punqti 
Qqaris mimarTulebis 
ganmeorebadoba %, ianvari/ivlisi 
qaris mimarTulebis  da Stilis 
ganmeorebadoba %, weliwadi 
C CaR aR saR s sd d Cd C CaR aR saR s sd d Cd Stili 
axalgori 30/24 2/2 2/4 3/5 31/25 2/11 11/13 12/16 25 2 3 4 31 11D 12 12 21 
bakuriani 3/7 5/11 9/41 7/3 20/1 19/4 30/24 7/9 6 9 22 4 9 10 30 10 48 
borjomi ½1/2 5/2 27/68 2/10 2/3 34/3 25/4 4/3 2 6 55 7 2 13 11 4 72 
gori 4/3 0/0 9/6 33/36 1/1 0/0 2/4 51/50 3 0 7 41 1 0 3 45 22 
ermani 2/4 2/2 6/7 17/28 4/33 3/6 6/12 3/9 3 3 6 33 37 4 8 6 20 
kaspi 6/7 2/4 14/4 11/13 10/10 5/5 21/23 24/26 6 3 17 16 9 5 21 23 26 
cxinvali 46/24 4/5 6/3 11/27 2/4 3/6 26/26 5/2 35 5 4 21 3 4 24 3 21 
xaSuri 1/3 8/7 19/26 0/2 1/1 3/5 65/47 3/10 2 10 28 1 1 3 43 7 46 
java 23/16 36/26 6/6 2/2 17/32 10/15 6/2 0/1 20 28 5 2 27 13 4 1 68 
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qaris saSualo Tviuri da wliuri siCqare mocemu-
lia cxrilSi 2.5.2. Sida qarTlis teritoriaze qaris siC-
qaris rogorc mimarTuleba aseve sidide damokidebulia 
reliefis Taviseburebebze. Qqaris saSualo wliuri siCqa-
re Sida qarTlis dablob teritoriaze icvleba 1,2 (axal-
gori), 4,5m/wm-is (skra)  farglebSi. rokaSi, bakurianSi, er-
manSi igi meryeobs 1,2-1,5m/wm-is farglebSi. misi minimumi 
aRiniSneba edisSi-0,8m/wm. aRsaniSnavia, rom qaris saSualo 
wliuri siCqaris minimaluri sidideebi aRiniSneba mTis 
mdinareebis Rrma xeobebSi (borjomSi igi Seadgens mxo-
lod 0,9m/wm-s). 
cxrili 2.5.2.qaris saSualo Tviuri da wliuri siCqare v,m/wm 
 Sida qarTlis teritoriis dablob nawilSi qaris 
siCqaris saSualo Tviuri sidideebis maqsimumi modis mar-
tze: meryeobs 1,6 (axalgori)_ 5,8m/wm (skra) sazRvrebSi, ja-
vaSi aprilze 1,1m/wm. 
punqti H,m 
T v e 
w
el
i 
Vmaqs., 
Vmin, m/wm 
I II III IV V VI VII VIII IX X XI XII 
ianva-
ri 
ivli-
si 
axalgori 760 1.0 1.2 1.6 1.6 1.3 1.4 1.2 1.1 1.0 1.0 0.8 0.9 1.2 1.2./05 4.9/0.8 
bakuriani 1665 1.4 1.3 1.7 1.7 1.7 1.3 1.7 1.8 1.3 0.8 0.9 1.2 1.4 4.6/0.6 3.6/0.3 
borjomi 780 0.9 1.0 1.0 1.0 1.1 1.1 1.1 1.0 0.9 0.7 0.5 0.7 0.9 1.5/0.2 1.6/0.4 
gori 588 1.9 2.4 2.8 2.8 2.4 2.5 2.5 2.4 2.2 2.5 1.5 1.5 2.3 6.4/1.6 7.8/1.5 
kaspi 522 3.3 4.4 4.6 4.6 4.0 3.7 4.0 3.2 3.2 3.0 2.8 2.6 3.6 3.9/0.9 3.9/1.0 
cxinvali 862 2.7 3.2 4.2 4.2 3.9 3.8 3.5 3.5 3.5 3.1 2.5 2.3 3.4 5.2/1.1 6.1/3.0 
xaSuri 690 1.6 1.8 2.5 2.5 2.2 2.8 2.2 2.2 1.8 1.5 1.3 1.4 2.0 4.2/0.9 5.6/1.4 
java 1100 0.8 0.8 1.1 1.1 0.9 0.9 0.8 0.8 0.7 0.7 0.8 0.7 0.8 2.4/0.2 2.5/0.5 
ermani 2240 1.7 1.7 1.6 1.6 1.9 1.1 1.7 1.8 1.6 1.6 1.4 1.6 1.5 41/15 3.1/1.4 
skra 607 3.9 4.6 5.8 5.8 4.6 4.3 4.7 4.3 4.5 4.0 4.3 3.4 4.5   
cxrawyaro 2466 6.8 6.8 6.3 5.6 5.0 4.3 5.0 4.7 4.5 4.0 5.3 6.0 5.4   
roka 1795 1.3 1.2 1.2 1.2 1.2 1.2 1.3 1.2 1.3 1.4 1.2 1.2 1.2   
edisi 1970 0.5 0.7 0.9 0.9 1.1 1.0 1.0 1.0 0.9 0.7 0.5 0.7 0.8   
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 Stilis maqsimaluri raodenoba aRniSnulia borjom-
Si da javaSi, aRsaniSnavia rom am punqtebSi qaris saSua-
lo Tviuri da saSualo wliuri siCqareebis sidideebi mi-
nimaluria Sida qarTlis sxva punqtebTan SedarebiT. saSu-
aloTviuri siCqareebis maqsimaluri sidide aq ar aRemate-
ba 1,1m/wm-s, minimaluri sidideebi ki meryeobs 0,5-0,7m/wm-is 
farglebSi. radganac TrialeTis ganedurad ganlagebuli 
qedi warmoadgens samxreTis, xolo borjomis xeoba dasav-
leT-aRmosavleTis mimarTulebis haeris nakadebisaTvis er-
Tgvar bariers, amitom borjom-bakurianis raioni xasiaTde-
ba qaris siCqareebis dabali maCveneblebiT. gansakuTrebiT 
aRsaniSnavia borjomi, sadac qaris saSualo-wliuri siCqa-
re Seadgens 0,9m/wm-s, SedarebiT gaSlil adgilze mdebare 
bakurianSi ki igi aRwevs 1,4m/wm-s. TrialeTis qedis maRal-
mTian zonaSi (sadguri cxrawyaro, 2466m zRvis donidan) 
qaris siCqaris saSualo Tviuri sidideebis maqsimumi aRin-
iSneba ianvar-martSi da meryeobs 6,3-6,8m/wm sazRvrebSi. 
qaris saSualo siCqareebTan erTad didi mniSvnelo-
ba aqvs qaris maqsimaluri siCqareebis da maTi uzrunvel-
yofis codnas, rac praqtikul gamoyenebas poulobs ekon-
omikis rigi dargebis (transportis yvela saxeoba, qaris 
da eleqtroenergetika, sacxovrebeli da sxvadasxva daniS-
nulebis obieqtebi da sxva) normaluri funqcionirebis 
uzrunvelyofis yoveldRiur praqtikaSi. 
Q qaris udidesi siCqare, SesaZlebeli 1,5,10,15 da 20m/wm 
weliwadSi erTxel Sida qarTlis teritoriaze mocemulia 
cxrilSi 2.5.3. (Справочник по климату СССР, вып. 14, ветер, 1968, 
saqarTvelos samecniero-gamoyenebiTi klimaturi cnobari, 
2004). 
damokidebulebis Vmaqs.=f(n), sadac Vmaqs. Aaris 1,5,10,15,20 
weliwadSi erTxel SesaZlebeli qaris udidesi siCqare 
(m/wm), xolo n aris erTidan oc wlamde drois intervali 
(icvleba 1-dan 20-is CaTvliT) wlebSi, grafikuli saxe 
warmodgenilia naxazze 2.5.1. rogorc am naxazidan Cans 
qarTlis teritoriaze ganlagebuli yvela ganxiluli 
punqtisaTvis absoluturi simaRlis miuxedavad, am damoki-
debulebebs aqvs identuri saxe. damokidebuleba Vmaqs.=f(n) 
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punqtebisaTvis xaSuri, cxinvali, kaspi, gori, romleb-
isaTvis Vmaqs. mniSvnelobebi axloa erTmaneTTan analizu-
rad iqna warmodgenili meore rigis parabolas saxiT: 
 
cxrili 2.5.3.qaris udidesi siCqare (V maqs.) 1,5,10,15 da 20 m/wm 
SesaZlebeli weliwadSi erTxel 
punqti 
V maqs., m/wm 
1 5 10 15 20 
axalgori 20 26 29 31 32 
bakuriani 19 24 26 27 28 
borjomi 13 17 19 21 23 
gori 19 23 24 25 25 
kaspi 19 25 28 30 31 
cxinvali 17 22 25 26 27 
xaSuri 18 22 24 25 26 
java 10 13 14 15 16 
ermani 27 30 32 33 33 
roka 16 20 22 23 24 
  
 
nax. 2.5.1. damokidebuleba Vmaqs.=f(n) 1-ermani; 2-axalgori; 3-
bakuriani; 4-xaSuri, cxinvali, kaspi, gori; 5-roka; 6-
borjomi; 7-java. 
V maqs.=15,2+0.605n-0,008 n2                  (2.5.1.) 
analogiuri saxiT warmoidgineba es damokidebulebebi 
Sida qarTlis teritoriaze ganlagebuli sxva punqtebisa-
Tvis, magram maTTvis miRebul analizur gamosaxulebebSi 
(2.5.1.)-Si Semavali koeficientebis sidideebi iqneba gansxva-
vebuli. 
 sainteresoa is faqti, rom regionis yvela 
punqtisaTvis Vmaqs.=f(n), damokidebulebebis mrudebis saxe 
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erTnairia, rac miuTiTebs imaze, rom qaris udidesi 
siCqareebis droSi cvlilebebis (ganmeoradobis) dinamika 
msgavsia da ar aris damokidebuli punqtis ganlagebis 
absolutur simaRleze. (2.5.1.) gamosaxulebiT SesaZloa 
gamoiTvalos Vmaq. mniSvnelobebi drois intervalis (1-20 
weli) nebismieri wlisaTvis. 
  Sida qarTlis teritoriaze Zlieri qariT (V≥15m/wm) 
dReebis udidesi raodenoba weliwadSi saSualod Sead-
gens skraSi da cxinvalSi Sesabamisad 151-156-s, xaSurSi da 
gorSi 110-114-s, axalgorSi 62-s, borjomSi, rokaSi, ermanSi 
da javaSi es ricxvi meryeobs 5-18-is farglebSi. Sedarebi-
saTvis mTa sabueTSi igi tolia 222-isa. Zlieri qariT dRe-
ebis saSualo da maqsimaluri raodenoba mocemulia 
cxrilSi 2.5.4. rogorc cxrilSi moyvanili monacemebidan 
Cans, Sida qarTlis teritoriis dablob da mTiswineTis 
nawilSi Zlieri qariT dReebis saSualo ricxvi weliadSi 
meryeobs 32(axlgori) _67 (xaSuri) farglebSi. am maxasiaT-
eblebis minimumi aRniSnulia saSualo mTian zonaSi (java, 
borjomi, skra, edisi) igi meryeob 1-7 dRis farglebSi. ba-
kurianSi igi Seadgens 22 dRes, cxinvalsa da skraSi aRin-
iSneba am maCveneblebis maqsimumi: 96-100 dRe. 
cxrili 2.5.4.dReebis saSualo da maqsimaluri ricxvi 
Zlieri qariT 
punqti 
T v e 
weli 
I II III IV V VI VII VIII IX X XI XII 
Zlieri qariT dReebis saSualo ricxvi 
mTa sabueTi 13.3 14.0 15.0 15.0 13.6 10.8 10.0 13.3 14.0 14.6 15.7 12.4 162 
xaSuri 3.7 3.0 6.3 7.9 5.5 6.1 6.2 7.2 7.2 4.8 5.8 3.2 67 
skra 7.8 8.4 11.7 11.6 8.0 5.6 7.2 7.3 6.9 7.7 7.9 6.0 96 
gori 3.2 4.8 6.7 6.6 4.3 4.6 5.8 6.2 4.8 3.1 2.8 2.7 56 
borjomi 0.0 0.0 0.0 0.1 0.2 0.0 0.05 0.0 0.1 0.0 0.1 0.05 1 
bakuriani 2.7 2.8 2.4 2.7 2.2 1.3 1.7 2.1 0.6 0.4 1.3 1.5 22 
roka 0.2 0.1 0.1 0.1 0.2 0.0 0.05 0.05 0.05 0.05 0.06 0.0 1 
edisi 1.2 1.0 0.1 0.6 0.1 0.1 0.2 0.2 0.2 0.6 0.5 0.8 7 
java 0.3 0.6 0.6 0.2 0.4 0.1 0.2 0.3 0.1 0.3 0.1 0.3 4 
cxinvali 6.2 8.1 12.8 13.7 11.6 10.2 9.0 9.6 8.9 6.6 5.1 4.1 100 
axalgori 2.8 2.9 3.4 2.0 3.0 2.8 3.6 3.4 1.5 2.1 1.8 1.3 32 
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cxrili 2.5.4-is gagrZeleba 
dReebis maqsimaluri ricxvi Zlieri qariT 
mTa sabueTi 21 20 23 22 20 26 17 21 22 22 26 23 222 
xaSuri 10 9 14 21 11 17 16 16 13 12 11 11 110 
skra 14 19 21 23 18 12 14 17 16 20 14 15 156 
gori 13 13 13 18 15 17 19 20 13 11 8 7 114 
borjomi 0 0 0 1 1 0 1 0 3 0 2 1 5 
bakuriani 12 11 7 12 6 5 7 10 4 2 5 5 48 
roka 5 1 3 0 2 0 1 0 1 1 1 0 9 
edisi 4 5 6 3 1 1 1 1 1 4 3 3 18 
java 1 3 3 1 2 1 1 2 2 3 1 2 11 
cxinvali 12 18 20 21 18 18 17 18 16 4 13 7 151 
axalgori 8 12 8 8 6 6 11 7 7 6 5 5 62 
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Tavi III.  klimaturi resursebi 
 
3.1 sakurorto resursebi 
Sida qarTlis regionSi sxvadasxva profilis 
kurortebia, maT Soris balneologiuri kurortebi 
gorijvari da xovle, klimaturi - suramiDdaAqviSxeTi, 
balneoklimaturi java, kodibini da naguTni (Элизбарашвили, 
Гонгладзе, 1980). 
gorijvari (goris raioni) mdebareobs zRvis donidan 
590m simaRleze. Hhaeris saSualo wliuri temperatura 110С-
ia, ianvris temperatura minus 1.20С, xolo ivlisis 22.20С-ia. 
wlis ganmavlobaSi modis 585mm. naleqi. zomierad qariania, 
qaris saSualo siCqare 4.1m/wm-ia. 
xovle (kaspis raioni) zRvis donidan 600m simaRlezea. 
klimaturi maCveneblebi TiTqmis gorijvaris analogiuria, 
mxolod ramdenadme grilia ivlisi, Tvis saSualo 
temperatura 20.20С-ia. SedarebiT naklebia agreTve naleqebi 
(408mm) da qaris siCqare (2.5m/wm). 
surami (xaSuris raioni) mdebareobs zRvis donidan 
760m simaRleze.Hhaeris saSualo wliuri temperatura 9,60С-
ia, ianvris temperatura minus 0.90С, xolo ivlisis 20.20С-ia. 
naleqebis wliuri jami 780mm-s Seadgens, qaris  saSualo 
wliuri siCqare ki 3.2m/wm-ia. hava sasargebloa sasunTqi 
organoebis samkurnalod. 
qviSxeTi (xaSuris raioni) mdebareobs zRvis donidan 
750m simaRleze. haeris saSualo wliuri temperatura 9,50С-
ia, ianvris Tvis saSualo temperatura minus 2.20С, xolo 
ivlisis - 20.20С-ia. iseve, rogorc suramSi aqac wlis 
ganmavlobaSi modis 780mm naleqi da qaris saSualo siCqare 
agreTve 3.2m/wm-ia. Hhava agreTve sasargebloa sasunTqi 
organoebis samkurnalod. 
java zRvis donidan 1040m simaRlezea. haeris saSualo 
wliuri temperatura 7.80С-s Seadgens. ianvris temperatura 
minus 3.60С-ia, xolo ivlisis 18,10С. naleqebis wliuri jami 
1040mm-ia, xolo qaris saSualo wliuri siCqare ar 
aRemateba 1m/wm-s. 
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kodibini (javis raioni) zRvis donidan 1120m 
simaRlezea. haeris saSualo wliuri temperatura 
daaxloebiT 70С-ia. ianvris temperatura minus 40С, xolo 
ivlisis - 180С-ia. naleqebisa da qaris reJimi analogiuria 
javis reJimisa. 
naguTni  (javis raioni) mdebareobs zRvis donidan 
1040m simaRleze. haeris saSualo wliuri temperatura 8.50С-
ia, ianvris Tvis saSualo temperatura minus 2,80С, xolo 
ivlisis temperatura 19.30С-ia. wlis ganmavlobaSi modis 
700mm-mde naleqi, qaris saSualo wliuri siCqare 2,5m/wm-ia. 
am kurortebis hava naCvenebia ZiriTadad sasunTqi 
organoebis samkurnalod (Биометеорология, 1965). 
aq ganxiluli kurortebis garda, Sida qarTlis 
regionSi, mravali perspeqtiuli sakurorto adgilia, sadac 
SeiZleba ganviTardes klimaturi, balneologiuri, 
klimatobalneologiuri da balneoklimaturi kurorti. maT 
miekuTvneba bagiaTa, edisa, lese, cru, eredvi, muxnari, 
xeiTi, kexvi, giorgiwminda, nadarbazevi, xvedureTi, ateni, 
axalqalaqi da sxva. 
 
3.2  helioenergetikuli resursebi 
mzis sxivur energias, energiis alternatiul wyaro-
ebs Soris ukavia mniSvnelovani adgili. igi warmoadgens ek-
ologiurad sufTa, ganaxlebad da praqtikulad, amouwurav 
energiis wyaros, vinaidan mzis mudmiva droSi raime Sesam-
Cnev cvlilebebs ar amJRavnebs. rogorc astrofizikosebi 
Tvlian, mzis arsebobis xangrZlivoba iTvlis miliard 
wlebs da man, rogorc manaTobelma varskvlavma, gaiara Ta-
visi arsebobis xangrZlivobis TiTqmis naxevari (daaxloeb-
iT xuTi miliardi weliwadi). 
saqarTvelos teritoriis helioenergetikuli poten-
cialis raodenobrivi Sefaseba mocemulia naSromSi 
(Сванидзе Г.Г.,  Гагуа В.П., Сухишвили Э. В. 1978). am problemis 
kvlevaSi garkveuli wvlili Seitanes g. meliam (1959) da 
i.cucqiriZem (1964, 1971). Gmeliam pirvelma Seafasa saqarTve-
los teritoriis helioenergetikuli resursebi, xolo 
i.cucqiriZem Seadgina saqarTvelos teritoriis mzis kadas-
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tri. kavkasiis teritoriisaTvis (CrdiloeTi da samxreTi 
kavkasia) mzis energiis praqtikuli gamoyenebis pirobebis 
Sefaseba da zogierTi saxeobis heliodanadgarebis mier ga-
momuSavebuli siTbos raodenobis damokidebuleba adgilis 
absolutur simaRleze damokidebulebiT centraluri kavka-
sionis pirobebSi mocemulia Sroma (Самукашвили Р.Д. 1988, 
1990). aRniSnul gamokvlevebSi mocemuli informaciis anal-
izis safuZvelze albaTur-statistikuri meTodikis gamoye-
nebiT mimovixilavT Sida qarTlis teritoriis helioenerge-
tikul potencials da mis daraionebas heliopotencialis 
donis maxasiaTeblebis gradaciebis mixedviT. Aam mizniT ga-
analizebuli iqna kadastruli maxasiaTeblebis kompleqsi: 
horizontalur zedapirze mzis pirdapiri da jamuri radi-
aciis Tviuri (I,VII), sezonuri (V-IX) da wliuri jamebi; mzis 
naTebis xangrZlivoba dRe-RameSi, TveSi (I,VII), weliwadis 
Tbil periodSi (V-IX) da weliwadSi. heliodanadgarebis mu-
Saobis da mocdenis xangrZlivoba zafxulSi da weliwadSi, 
saerTo Rrublianobis sidideebi ianvarSi da ivlisSi, mow-
mendil dReTa raodenoba weliwadSi, haeris temperatura iv-
lisSi da ianvarSi. Sida qarTlis teritoriaze gamoyofili 
iqna sami helioenergetikuli zona. 
   Ppirvel zonas miekuTvneba cxinvalis CrdiloeTiT gan-
lagebuli kavkasionis samxreTi ferdobis nawili, romelic 
moicavs didi da patara liaxvis da qsnis xeobebis zemo na-
wils, TrialeTis qedis CrdiloeTi orientaciis ferdobis 
nawili da Sida qarTlis dablobis aRmosavleTi nawili (q. 
goris SemogareniT), romelic vrceldeba mdinare mtkvris 
dinebis mimarTulebiT Sida qarTlis administraciul saz-
Rvramde. am zonaSi horizontalur zedapirze mzis pirdapi-
ri radiaciis jamebi ∑S′ meryeoben ianvarSi 70-90, ivlisSi 
400-450 weliwadis Tbil periodSi (V-IX) 1800-1900, weliwadSi 
2000-2900 mj/m-is zRvrebSi. jamuri radiaciis jamebi ∑Q ki 
Sesabamisad, 160-180 (I), 650-700 (VII) 4900-5000mj/m (weliwadi) 
zRvrebSi. mzis naTebis xangrZlivoba meryeobs ianvarSi 100-
120, ivlisSi 270-290, weliwadis Tbil periodSi (V-IX) 1200-
1250, weliwadSi 2200-2400 saaTis farglebSi. Hheliodanadga-
rebis muSaobis xangrZlivoba meryeobs zafxulSi 700-720, 
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weliwadSi 1900-2000 saaTis sazRvrebSi. heliodanadgarebis 
mocdenebis xangrZlivoba meryeobs zafxulSi 1450-1500, we-
liwadSi 6700-6800 saaTis zRvrebSi. saerTo Rrublianobis 
raodenoba meryeobs ianvarSi 6.0-7.0, ivlisSi 4.5-5.0 balis 
farglebSi. weliwadSi saerTo RrublianobiT mowmendil 
dReTa ricxvi meryeobs 55-65-is farglebSi.Hhaeris tempera-
tura meryeobs ianvarSi-2.0...5.0, ivlisSi 20.0-24.00-is fargleb-
Si. am zonaSi saxezea heliosistemebis stabiluri eqsplu-
ataciisaTvis saWiro yvela piroba. 
meore zonas ganekuTvneba q. goris dasavleTiT mdeba-
re Sida qarTlis vakis nawili, agreTve kavkasionis da Tri-
aleTis qedebis mTiswineTi, dabali da saSualo mTa lixis 
qedis aRmosavleT ferdobamde. am zonaSi ganlagebulia da-
saxlebuli punqtebi; xaSuri, qareli, cxinvali, axalgori 
da sxva. am zonaSi horizontalur zedapirze mzis pirdapi-
ri radiaciis jamebi ∑S′ meryeoben ianvarSi 100-120, ivlisSi 
350-400, weliwadis Tbil sezonSi (V-IX) 1700-1800, weliwadSi 
2700-2800 mj/m -is sazRvrebSi. jamuri radiaciis jamebi ∑Q 
ki Sesabamisad, 220-230 (I), 600-650 (VII) da 5000-5200 (weliwadi) 
mj/m -is zRvrebSi. Mmzis naTebis xangrZlivoba meryeobs 120-
150 (I), 250-270 (VII), 1100-1200 (V-IX) da 2000-2200(weliwadi) sa-
aTis farglebSi. heliodanadgarebis muSaobis xangrZlivoba 
weliwadSi Seadgens 1800-1900 saaTs, zafxulSi-1500-1550 sa-
aTs. saerTo Rrublianobis raodenoba meryeobs ianvarSi 6.0-
6.5, ivlisSi 5.0-5.5 balis farglebSi. saerTo RrublianobiT 
mowmendili dReebis ricxvi weliwadSi meryeobs 50-60 dRis 
farglebSi. dablobSi haeris temperaturis cvlilebis 
zRvrebia ianvarSi -1...6.0, ivlisSi 18.0...20.00. am zonaSi arse-
buli helioresursebi mTlianad akmayofileben patara da 
saSualo zomis heliodanadgarebis normaluri eqspluatac-
iis pirobebs. 
mesame zonaSi, romelic warmoadgens Sida qarTlis 
teritoriis mcire nawils, ganlagebuls xaSuris dasavle-
TiT, lixis qedis mTiswineTiT da aRmosavleTis ferdobis 
CaTvliT, horizontalur zedapirze mzis pirdapiri radiac-
iis jamebis sidide meryeobs ianvarSi 80_100, ivlisSi 
300_350, weliwadis Tbil periodSi 1600_1700, weliwadSi 
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2600_2700mj/m-is zRvrebSi, jamuri radiaciis jamebi ki Sesa-
bamisad, 160_170 (I), 550_600 (V-IX), 4500-4800 (weliwadi) mj/m -
is zRvrebSi. mzis naTebis xangrZlivoba meryeobs ianvarSi 
90_100, ivlisSi 200_250, weliwadis Tbil sezonSi (V-IX) 
1050_1100, weliwadSi 1900_2100 saaTis farglebSi. Hheliodan-
adgarebis muSaobis xangrZlivoba meryeobs zafxulSi 550-
650, weliwadSi ki 1700-1800saaTis farglebSi. Hheliodanadga-
rebis mocdenebis xangrZlivoba meryeobs zafxulSi 1600_1650, 
weliwadSi 6000_7000 saaTis farglebSi. saerTo Rrubliano-
ba icvleba ianvarSi 7.0_7.5, ivlisSi 6.0_6.5 balis fargleb-
Si. saerTo RrublianobiT mowmendil dReTa ricxvi weli-
wadSi meryeobs 40_50 dRis farglebSi. ianvris temperatura 
icvleba 5.0_6.0, ivlisisa ki 22_240С-is farglebSi. Aam zona-
Si SeiZleba gamoyenebuli iyos mcire zomis heliodanadga-
rebis calkeuli saxeobebi. 
amrigad, Sida qarTlis teritoriis calkeuli nawi-
lebi gamoirCeva helioresursebiT uzrunvelyofis donis 
sakmaod gansxvavebuli maCveneblebiT. GgansakuTrebiT aRsa-
niSnavia I zona, sadac arsebobs sxvadasxva tipis heliosis-
temebis eqspluataciis optimaluri pirobebi. dablobi nawi-
lis garda am zonis reliefi warmoadgens farTo xeobebis 
da naklebi daxrilobis ferdobebis erTobliobas, rac ga-
napirobebs mzis naTebis SedarebiT did xangrZlivobas da 
mzis pirdapiri da jamuri radiaciebis Tveebis da wliuri 
jamebis zrdas. MmagaliTad, gorSi mzis naTebis saSualo 
xangrZlivoba meryeobs 270_290 saaTis farglebSi, xolo he-
liosistemebis muSaobis xangrZlivoba weliwadSi meryeobs 
1900_2000 saaTis farglebSi. 
meore zonis helioresursebi sididiT CamorCebian 
pirveli zonis saTanado maCveneblebs, rac gamoricxavs di-
di simZlavris heliosistemebis gamoyenebas. aq perspeqtiul-
ia iseTi saxis heliodanadgarebis gamoyeneba, rogoricaa 
mzis sxivurienergiis koleqtorebi sacxovrebeli da sxva 
daniSnulebis Senobebis gaTbobis, kondicirebisa da cxeli 
wyliT momaragebis mizniT. heliodanadgarebis praqtikuli 
gamoyenebis TvalsazrisiT yvelaze perspeqtiulia weliwa-
dis Tbili sezoni, rodesac rogorc mzis naTebis xan-
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grZlivoba, aseve mzis sxivuri energiis intensivoba aris 
maqsimaluri.  
 
3.3  qaris energetikuli resursebi 
qaris energetikuli resursebi warmoadgenen 
ekologiurad sufTa, ganaxlebadi da amouwuravi energiis 
wyaroebis erT-erT saxeobas. 
saqarTvelos teritoriis qaris energetikuli resur-
sebis da sxvadasxva simZlavris qaris danadgarebis mier 
gamomuSavebuli eleqtroenergiis sidideebis Teoriuli 
Sefaseba Sesrulda 1959 wels (Балабуев Ф.Г., Месхи И.С., 1959). 
amave wels (Сухишвили Э.В. 1959) qaris siCqareze da mi-
marTulebaze dakvirvebebis masalebis safuZvelze gaanal-
izebul iqna saqarTvelos teritoriis qaris energetikuli 
resursebi. 1987 wels gamoqveynebul naSromSi saqarTvelos 
ganaxlebadi  energoresursebi, romlis klimatologiur ba-
zas warmoadgens saqarTvelos meteosadgurebis qselze mra-
valwliuri dakvirvebebis Sedegad miRebuli informacia; 
kvlevis albaTur-statistikuri meTodebis gamoyenebiT, ra-
odenobrivad Sefasebuli iqna (helio da hidroenergiis re-
sursebTan erTad) qaris energoresursebi. aRsaniSnavia, rom 
ganaxlebadi energoresursebis kvlevaSi albaTur-statisti-
kuri meTodebi pirvelad gamoyenebuli iqna SromebSi 
(Гриневич Г. А. 1949, 1963) KsaqarTvelos qaris energetikul 
atlasSiL (saqarTvelos qaris energetikuli atlasi, 2004). 
saqarTvelos 165 meteosadgurze da 8 perspeqtiul moedanze 
damontaJebul maRliv meteoanZebze miRebuli dakvirvebebis 
masalis analizis safuZvelze  mocemlia saqarTvelos te-
ritoriis qaris energetikuli resursebis raodenobrivi Se-
faseba da maTi teritoriuli ganawilebis Taviseburebebi. 
atlasSi ganxilulia qaris modelirebis fizikuri safuZ-
vlebi da damuSavebulia orografiuli, qvefenili zedapi-
ris sixistis modelebi da sxva. 
rogorc qaris siCqareze da mimarTulebaze mraval-
wliuri dakvirvebebis masalebis analizi gviCvenebs 
(Справочник по климату  СССР. Ветер 1968., saqarTvelos qaris 
energetikuli atlasi, 2004; saqarTvelos samecniero-gamoye-
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nebiTi klimaturi cnobari 2004), Sida qarTlis teritoriis  
calkeul nawilebs gaaCnia mniSvnelovani perspeqtiva qaris 
energetikuli danadgarebis praqtikuli gamoyenebis Tval-
sazrisiT. aRsaniSnavia isic rom, saqarTvelos pirobebSi, 
sadac weliwadis ganmavlobaSi saxezea mzis naTebis didi 
xangrZlivoba da mzis sxivuri energiis maRali intensivoba, 
did interess warmoadgens qaris da mzis energiebis kombi-
nirebuli gamoyenebis sakiTxi. 
qaris siCqaris da mimarTulebis reJimul maxasiaTeb-
lebze did gavlenas axdenen fizikur-geografiuli da mete-
orologiuri (cirkulaciuri) pirobebi. Sida qarTlis teri-
toriis qaris energetikuli resursebis raodenobrivi Sefa-
sebisas SromaSi (Сванидзе Г.Г., Гагуа В. П., Сухишвили Э. В.. 1987) 
mocemuli informaciis analizis safuZvelze, mimovixilavT 
am regionis qaris energetikul potencials da mis terito-
riul ganawilebas. qaris energoresursebis Sefasebis auc-
ilebel maCvenebels warmoadgens misi Tviuri saSualo da 
wliuri siCqareebi. qaris saSualo wliuri siCqareebi war-
moadgenen aucilebel, magram arasakmaris pirobas, terito-
riis qaris energoresursebiT daxasiaTebis kuTxiT, radga-
nac isini ar iZlevian qaris siCqaris samuSao da arasamuS-
ao struqturuli nawilebis (ganmeoradobis sixSire da xan-
grZlivoba), droSi da sivrceSi ganawilebis kanonzomiereb-
ebs. Qqaris samuSao da arasamuSao siCqareebad dayofa damo-
kidebulia qaris energetikuli Zravebis teqnikur maxasiaT-
eblebze: nelmavali qaris Zrava muSaobs qaris siCqaris 3-3.5 
m/wm sididis, xolo Cqarmavali qaris Zrava 4.5-5.0 m/wm sidi-
dis siCqaris dros. Aamrigad, qaris energodanadgarebis eqs-
pluataciisaTvis qaris samuSao siCqareebis qveda zRvars 
warmoadgens 3 m/wm. Sida qarTlis teritoriisaTvis qaris 
wliuri da Tvis saSualo siCqareebis mniSvnelobebi moce-
mulia cxrilSi 3.3.1  
rogorc am cxrilidan Cans, qaris Tviuri saSualo 
siCqare icvleba 0.8 m/wm (java, edisi) - 5.4 m/wm (cxrawyaro) 
farglebSi. Qqaris dabali saSualo wliuri siCqareebi (0.8-
1.5 m/wm) aRiniSneba kavkasionis da samxreT saqarTvelos 
mTianeTis Rrma da daklaknil xeobebSi. borjom-bakurianis 
 56 
raionSi aRiniSneba qaris Tviuri saSualo siCqaris, 
rogorc maqsimaluri, aseve minimaluri mniSvnelobebis 
umciresi sidideebi. aRsaniSnavia, rom qaris maRali Tvis 
saSualo da wliuri mniSvnelobebi ver uzrunvelyofen 
qaris energiis praqtikuli gamoyenebis efeqturobas. amitom, 
aucilebelia qaris aqtiuri da araaqtiuri siCqareebis 
ganmeoradobaze da xangrZlivobaze saTanado informaciis 
codna. Aam maxasiaTeblebiT aucileblad sargebloben qaris 
energetikuli kadastris Sedgenis procesSi. Qqaris 
sxvadasxva siCqareebis ganmeoradoba weliwadSi mocemulia 
cxrilSi 3.3.2..                                                                                                                                                                                
cxrili 3.3.1qaris saSualoTviuri da wliuri siCqare, (m/wm). 
punqti 
H
H, 
m 
T v e 
weli 
I II III IV V VI VII VIII IX X XI XII 
axalgori 760 1.0 1.2 1.6 1.6 1.3 1.4 1.2 1.1 1.0 1.0 0.8 0.9 1.2 
gori 588 1.9 2.4 3.0 2.8 2.4 2.5 2.5 2.4 2.2 2.5 1.5 1.5 2.3 
kaspi 522 3.3 4.4 4.7 4.6 4.0 3.7 4.0 3.3 3.2 3.0 2.8 2.6 3.6 
cxinvali 862 2.7 3.2 4.1 4.2 3.9 3.8 3.5 3.5 3.5 3.1 2.5 2.3 3.4 
xaSuri 690 1.6 1.8 2.4 2.5 2.2 2.8 2.2 2.2 1.8 1.5 1.3 1.4 2.0 
java 1100 0.8 0.8 0.9 1.1 0.9 0.9 0.8 0.8 0.7 0.7 0.6 0.7 0.8 
ermani 2240 1.7 1.7 1.7 1.6 1.9 1.8 1.7 1.8 1.6 1.6 1.4 1.6 1.5 
skra 607 3.9 4.6 5.8 5.8 4.6 4.3 4.7 4.3 4.5 4.0 4.3 3.4 4.5 
roka 1795 1.3 1.2 1.2 1.2 1.2 1.2 1.3 1.2 1.3 1.4 1.2 1.2 1.2 
edisi 1970 0.5 0.7 0.9 0.9 1.1 1.0 1.0 1.0 0.9 0.7 0.5 0.7 0.8 
borjomi 780 0.9 1.0 1.0 1.0 3.1 3.1 3.1 1.0 0.9 0.7 0.5 0.7 0.9 
makuriani 1665 1.4 1.3 1.5 1.7 1.7 1.3 1.7 1.8 1.2 0.8 0.9 1.2 1.5 
crawyaro 2466 6.8 6.8 6.3 5.6 5.0 4.3 5.0 4.7 4.5 4.0 5.3 6.0 5.4 
 
cxrili 3.3.2qaris sxvadasxva siCqaris ganmeoradoba 
weliwadSi, %. 
punqti 
qaris siCqare m/wm 
0-2 ≥3 ≥5 ≥8 ≥10 
cxrawyaro 29 71 47 25 14 
xaSuri 58 42 22 9 6 
skra 45 55 43 23 18 
gori 59 41 26 9 6 
cxinvali 59 41 21 7 3 
axalgori 74 26 8 2 1 
mTa sabueTi 25 75 48 39 31 
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qaris samuSao siCqaris (3m/wm) wliuri ganmeoradoba 
icvleba 26%-dan (axalgori) 71%-mde (cxrawyaro). Sedarebi-
saTvis, sadgur mTasabueTSi, igi aRwevs 75%-s. am punqtebSi 
(cxrawyaro, mTasabueTi) qaris siCqaris 8m/wm da meti ganme-
oradoba Sesabamisad Seadgens 25 da 39%-s. qaris siCqaris am 
gradaciis maRali ganmeoradobiT gamoirCeva punqti skra-
23%.  
qaris samuSao siCqareebis (≥3m/wm) saerTo 
xangrZlivoba weliwadSi mocemulia cxrilSi 3.3.3.                                                                                             
cxrili 3.3.3qaris samuSao siCqaris xangrZlivoba weliwadSi 
(V≥3m/wm). saaTi. (Э.В. Сухи швили, 1987) 
punqti 
qaris siCqare v m/wm 
≥3 ≥4 ≥5 ≥6 ≥7 ≥8 ≥9 ≥10 
მთასაბუეთი 7127 6003 4901 4217 3683 3224 2755 2656 
ხაშური 3571 2865 1622 1161 807 627 503 395 
სკრა 5017 4184 3560 2535 2196 1628 1398 1233 
გორი 3399 2567 1991 1212 967 617 474 338 
ცხინვალი 3328 1569 1490 792 786 431 431 177 
ახალგორი 1655 726 503 221 173 116 88 42 
ცხრაწყარო 6740 6001 3876 3409 2191 1915 1033 965 
mamisonis 
uReltexili 
6980 5019 4369 2851 2568 1773 1565 1154 
rogorc am cxrilidan Cans, qaris samuSao siCqaris 
(v≥3m/wm) saerTo xangrZlivoba weliwadSi Sida qarTlis te-
ritoriaze icvleba 1655 saaTidan (axalgori) 6740 saaTamde 
(cxrawyaro). Sida qarTlis dablob nawilSi qaris samuSao 
siCqareebis (V≥3m/wm) saerTo xangrZlivoba maqsimums aRwevs 
skraSi (5017), minimums-axalgorSi (1655sT). misi absoluturi 
maqsimumi aRiniSneba cxrawyaroSi (6740sT), romelic TiT-
qmis oTxjer aRemateba mis mniSvnelobas axalgorSi. weli-
wadSi qaris samuSao siCqareebis xangrZlivobis V≥5.10 m/wm 
damokidebuleba adgilis absolutur simaRleze- Н analiz-
urad warmoidgineba wrfivi funqciebis saxiT (nax.3.4.1): ro-
desac V≥10m/wm ∑t=500H_250, rodesac V≥5m/wm  ∑t=1200H+600. am 
gamosaxulebebSi samuSao siCqareebis xangrZlivoba ∑t moce-
mulia saaTebSi, adgilis absoluturi simaRle ki-kilomet-
rebSi. HHicvleba 0.6_3.0km farglebSi. Aam damokidebulebe-
 58 
bis misaRebad gamoyenebuli iqna xaSuris, goris, cxinvalis, 
mamisonis uReltexilis da cxrawyaros monacemebi.  
 
Nnax. 3.3.1 damokidebuleba n=f(H) 1-v(0∙∙∙2m/wm), 2-v≥5m/wm, 3-
v≥10m/wm 
  Qqaris araaqtiuri siCqareebis V(0...2m/wm) xangrZlivoba 
sezonebis mixedviT da weliwadSi mocemulia cxrilSi 3.4.4.                                                                                             
cxrili  3.4.4qaris araaqtiuri siCqareebis   V(0...2m/wm) 
xangrZlivoba, saaTi (Э. В. Сухишвили, 1987) 
punqti 
sezoni 
weli 
zamTari gazafxuli zafxuli Semodgoma 
cxrawyaro 354 455 593 618 2020 
mTasabueTi 436 337 403 457 1633 
xaSuri 1517 1118 1072 1482 5189 
skra 1298 716 749 980 3743 
gori 1486 1191 1190 1494 5361 
cxinvali 1651 1131 1135 1515 5432 
axalgori 1873 1644 1711 1877 7105 
mamisonis uR. 304 603 455 418 1780 
qaris araaqtiuri siCqareebis (0...2m/wm) xangrZlivoba 
weliwadSi maqsimaluria axalgorSi 7105 saaTi. gorSi da 
cxinvalSi am maxasiaTeblis sidideebi axloa erTmaneTTan: 
5361 da 5432 saaTi, xaSurisaTvis is Seadgens naklebs 5189 
saaTs. am maxasiaTeblis minimumi aRiniSneba cxrawyaroSi 
_2020 saaTi weliwadSi. mamisonis uReltexilze igi Sead-
gens 1780 saaTs. adgilis absoluturi simaRlis zrdisas, 
qaris araaqtiuri siCqareebis xangrZlivoba weliwadSi mkve-
Trad mcirdeba Rrma xeobebis gamoklebiT. 
  Qqaris araaqtiuri siCqareebis xangrZlivobis damokidebu-
leba weliwadSi adgilis absolutur simaRleze H analiz-
urad warmoidgineba wrfivi funqciis saxiT ∑t=7000-2000H, am 
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gamosaxulebaSi H icvleba 0.5-3.0 km-is farglebSi. rogorc 
am gamosaxulebidan Cans, adgilis absoluturi simaRlis 
matebisas qaris araaqtiuri siCqareebis V(0...2m/wm) xangrZli-
voba weliwadSi mkveTrad mcirdeba (nax.3.4.1). 
  Qqaris samuSao siCqareebis V≥3m/wm xangrZlivobis mixed-
viT Sida qarTlis teritoriaze gamoyofilia ramdenime zo-
na. pirvel zonaSi Sedis kavkasionis qedis samxreTi ferdo-
bis maRalmTiani gaSlili nawili mamisonis uReltexilis 
CaTvliT, sadac xangrZlivoba aWarbebs 5000 saaTs w-Si.   M  
meore zona moicavs kavkasionis qedis samxreTi da 
TrialeTis qedis CrdiloeTi ferdobebis did nawils, sad-
ac xangrZlivoba naklebia 2000 saaTze weliwadSi. mesame 
zona warmoadgens mTiswineTis viwro zols, sadac xan-
grZlivoba meryeobs 2000-3000 saaTis zRvrebSi. meoTxe zona 
moicavs Sida qarTlis dablobs, sadac xangrZlivoba merye-
obs 3000-4000 saaTis zRvrebSi. mexuTe zona fragmentulad 
warmodgenilia meoTxe zonis teritoriaze ganlagebuli xa-
Suri - goris raionis saxiT centriT skra, romlis perife-
riul nawilSi xangrZlivoba meryeobs 4000-5000 saaTis 
zRvrebSi, xolo centralur nawilSi aRemateba 5000 saaTs.  
qaris saSualo wliuri siCqareebis, qaris samuSao 
(V≥3m/wm, V≥5m/wm) da araaqtiuri siCqareebis (V=0...2m/wm) saer-
To xangrZlivobis, qaris samuSao da araaqtiuri siCqareebis 
saSualo uwyveti xangrZlivobis gamoyenebiT Sida qarTlis 
teritoriaze gamoyofili iqna zona, sadac arsebobs nebis-
mieri tipis qaris energetikuli danadgaris efeqturi gamo-
yenebis pirobebi. am zonas miekuTvneba kavkasionis qedis Ria 
maRalmTiani nawili mamisonis uReltexilis CaTvliT da 
TrialeTis qedis maRalmTiani Ria nawilis calkeuli sima-
Rleebi (cxrawyaro), sadac qaris saSualo wliuri siCqare 
meryeobs 5.5-9.0 m/wm-is zRvrebSi, qaris samuSao siCqareebis 
saerTo xangrZlivoba aRwevs V≥3m/wm siC-qareebisaTvis 6700-
7100 saaTs, xolo V≥5m/wm siCqareebisaTvis 3900-4200 saaTs. aq 
araaqtiuri siCqareebis saerTo xangrZlivoba naklebia 3000 
saaTze. qaris saSualo uwyveti xangrZlivoba V≥3m/wm siCqa-
reebisaTvis Seadgens 30-350 saaTs, V≥5m/wm siCqareebisaTvis 
ki _ 10-13 saaTs.              
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Tavi IV. agroklimaturi resursebi 
 
4.1 agrokulturebis siTboTi da teniT uzrunvelyofa 
Sida qarTlis regions mniSvnelovani xvedriTi wili 
aqvs saqarTvelos soflis meurneobis dargis mdgrad ganvi-
TarebaSi. igi awarmebs - marcvleuls, vazs, xexilovan, 
mSral subtropikul, bostneul-baRCeuls, teqnikur da sxva 
kulturebs.  
mocemul regionSi fermeruli meurneobebis rentabe-
lobis mizniT, saWiroa mecnierulad dasabuTebuli agrok-
limaturi resursebis Sefaseba da efeqturad gamoyeneba, Se-
sabamisi agrokulturebis warmoebisaTvis, sadac srulad 
gamovlindeba aRniSnuli kulturebis maRali mosavlis po-
tenciuri SesaZleblobani. 
siTbo Seucvleli faqtoria. ZiriTadad, maszea damoki-
debuli agrokulturebis mosavali da misi xarisxi. aqedan 
gamomdinare, sasurvelia vicodeT regionSi raionebis mi-
xedviT siTboTi uzrunvelyofa, romlis pirobebSi Seufer-
xeblad mimdinareobs agrokulturebis warmoeba da produq-
tiuloba.  
teritoriaze haeris temperaturis ganawileba ZiriTa-
dad dakavSirebulia reliefis formaze. magaliTad, civi ha-
eris masebi, metad grovdeba qvabulebsa da Caketil adgi-
lebSi, vidre gaSlil, Ria adgilebSi. raionebis mixedviT, 
zamTris TveebSi TiTqmis yvelgan uaryofiTi temperaturebi 
daikvirveba. gansakuTrebiT dabali - uaryofiTi temperatu-
rebia zRvis donidan maRalmTian adgilebSi (martis TveSi -
2.8, -4.8). 
 haeris saSualo temperatura gazafxulze, raionebis 
mixedviT matulobs 1000 metramde, 12.9-15.8, xolo 2000 met-
ramde da cota zeviT Seadgens 5.1-12.0. zafxulSi (VI-VII) ha-
eris saSualo temperaturis maxasiaTeblebi damakmayofile-
belia agrokulturebis ganviTarebisaTvis (17.3-23.2), gansa-
kuTrebiT 1000 metramde, xolo aRniSnuli simaRlis zeviT 
haeris saSualo temperaturebi Seadgens 9.2-15.7. miTiTebul 
temperaturebze niadagis saTanado tenianobisas SesaZlebe-
lia kartofilis, mecxoveleobis sakvebi Zirxvenebis, saTi-
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bis da saZovrebis ganviTareba. Semodgomis sezonze haeris 
saSualo temperaturebis maCveneblebi sagrZnoblad klebu-
lobs 18.9-5.1-mde, xolo maRalmTian zonaSi 14.3-1.5. 
agrokulturebi - vazi, teqnikuri eTerzeTovani da 
sxva vegetacias iwyeben saSualo dReRamuri haeris tempera-
turis 10-is zeviT TariRis dadgomidan. aRniSnul tempera-
turaze iwyeba zogierTi bostneuli kulturebis CiTilebis 
gadargva Ria gruntSi, rasac ukavSirdeba gazafxulze ag-
roteqnikuri RonisZiebebis droulad da xarisxianad Cata-
reba. 
 10-is zeviT haeris temperaturis TariRis dadgomis 
ganmeoradobis gansazRvra SesaZlebelia naxazi 4.3.1-is Sesa-
bamisad, romlisTvisac saWiroa vicodeT regionis raioneb-
is haeris temperaturis 10-is zeviT dadgomis TariRi. xa-
SurSi igi aRiniSneba - 21.IV, gorSi – 13.IV, kaspSi - 12.IV, ja-
vaSi - 2.V, cxinvalSi - 22.IV, axalgorSi - 22.IV, rokaSi - 5.VI, 
edisSi - 12.VI, ermanSi - 22.VI, vanelSi - 14.V. 
regionSi haeris maqsimaluri temperatura aRiniSneba 
ivliss-agvistoSi (36-40), zRvis donidan 1000 m simaRleze. 
yvelaze maRali haeris maqsimaluri temperatura daikvirve-
ba gorSi 40, skraSi da axalgorSi  38, xolo 2000 metramde 
da cota maRla, javaSi 35, rokaSi  29, ermanSi  26. regi-
onSi gaanalizebuli haeris absoluturi temperaturebi ar 
aris Semaferxebeli fermerul meurneobebSi sxvadasxva ag-
rokulturebis warmoebisaTvis. maRalmTian zonaSi (roka, 
ermani), aseTi saxis temperaturebi mniSvnelovnad mcirea, 
rac xels ar uSlis kartofilis, bostneulis da saTib-sa-
Zovrebis ganviTarebas. 
Sida qarTlis siTburi reJimis SefasebisaTvis mogv-
yavs haeris temperaturaTa jamebis (>10) uzrunvelyofa 
(cxrili 4.1.1)  
cxrilis analizi gviCvenebs, rom raionis teritoriaze 
10-is zeviT 3500 da cota meti haeris temperaturis jame-
biT uzrunvelyofilia 50%-iT mxolod axalgori da goris 
raionebi, 3000 da metiT xaSuri da cxinvali.  danarCeni ra-
ionebi aseTi temperaturiT ar aris uzrunvelyofili. mar-
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cvleuli, vazi, xexilovani da bostneuli kulturebis siT-
bos moTxovnilebidan gamomdinare, regionis teritoriaze 
sruliad damakmayofilebelia maTi zrda-ganviTareba. vazis 
sagviano jiSebi kargad iqneba temperaturis jamiT uzrun-
velyofili iq, sadac temperatura 3500-mdea. am temperatu-
ris jamze nakleb pirobebSi 2400-mde, aseve kargad iqneba 
uzrunvelyofili vazis saadreo da saSualo simwifis ji-
Sebi. 
cxrili 4.1.1 haeris temperaturaTa jamebis (>10) 
uzrunvelyofa 
raioni 
u z r u n v e l y o f a,  % 
10 30 50 70 90 95 
axalgori 3380 3200 3100 3000 2850 2730 
gori 3870 3670 3530 3370 3120 3070 
ermani 1140 980 890 790 640 590 
roka 1460 1310 1210 1110 960 910 
skra 3630 3430 3280 3130 2880 2830 
xaSuri 3490 3290 3160 3000 2740 2690 
cxinvali 3390 3190 3040 2890 2690 2640 
java 2740 2590 2510 2390 2240 2190 
 
regionis fermerul meurneobebSi agrokulturebis 
warmoebis da maRali produqtiulobisaTvis didi roli 
aqvs atmosferul naleqebs, romliTac regionis teritoria, 
gansakuTrebiT savegetacio periodSi ar aris uzrunvelyo-
fili. naleqebis raodenoba zRvis donidan 1000 m simaRlem-
de SedarebiT naklebia, vidre aRniSnuli simaRlis zeviT 
2200 m da cota maRla. Tumca, naleqebis msvlelobis dinami-
ka TiTqmis erTnairia. ase magaliTad, gazafxulidan matu-
lobs da maqsimums aRwevs zafxulis Tvis - ivlisis dasaw-
yisamde. ivliss-agvistoSi iklebs, xolo Semodgomaze odnav 
imatebs. 
 regionis teritoriaze zRvis donidan 1000 m-mde aqtiu-
ri vegetaciis periodSi, roca haeris temperatura maRalia 
(VI-VIII), naleqebi zogjer ver uzrunvelyofs mcenareebis 
normalur zrda-ganviTarebas da produqtiulobas, gansa-
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kuTrebiT erTwliani marcvleuli, bostneuli da baRCeuli 
kulturebis. am SemTxvevaSi saWiroa niadagis teniT uzrun-
velyofa (niadagis kultivacia - gafxviereba, morwyva 2-3-
jer). 1000 m zeviT naleqebi, ramdenadme damakmayofilebel 
pirobebs qmnis maisidan agvistos CaTvliT agrokulturebis 
ganviTarebisaTvis. Tumca zogierT wlebSi, mosavlis Senar-
CunebisaTvis saWiroa aRniSnuli agroteqnikuri RonisZieb-
ebis gatareba (1-2-jer morwyva, sadac SesaZlebelia). 
mogvyavs atmosferuli naleqebis uzrunvelyofa 10 da 
90%-iT, rac naTlad asaxavs teritoriaze wlis ganmavloba-
Si, aseve sezonis Sesabamisad naleqebis uzrunvelyofas 
(cxrili 4.1.2). 
 
cxrili 4.1.2 atmosferuli naleqebiT uzrunvelyofa (mm)  
uzrunvelyofa 10%-iT 
raioni I II III IV V VI VII VIII IX X XI XII 
axalgori 65 57 90 110 152 138 106 89 92 105 80 55 
gori 53 63 57 79 107 97 86 69 73 83 82 61 
xaSuri 110 91 96 74 91 89 81 65 79 132 119 97 
cxinvali 84 76 89 93 120 104 89 87 88 116 95 84 
java 144 135 141 144 176 194 139 146 128 177 139 124 
uzrunvelyofa 90%-iT 
axalgori 8 13 20 26 36 29 14 15 14 19 17 11 
gori 9 7 9 16 30 18 9 6 11 13 9 12 
xaSuri 18 17 16 11 33 25 9 8 13 25 15 19 
cxinvali 6 10 12 17 29 21 8 5 14 12 16 12 
java 21 12 26 27 58 35 22 18 25 30 20 26 
 
cxrilis analizis mixedviT, gazafxulze atmosferu-
li naleqebi uzrunvelyofilia 10%-iT da raionebis mixed-
viT Seadgens 57-152 mm, zafxulis periodSi mcirdeba 81-138 
mm-mde. saerTod, savegetacio periodSi aRniSnuli naleqebis 
uzrunvelyofa ar aris damakmayofilebeli, gansakuTrebiT 
zafxulis TveebSi, roca haerisa da niadagis temperaturebi 
maRalia. aqedan gamomdinare, agrokulturebi aRniSnul se-
zonze fermerul meurneobebSi teniT unda iyos uzrunvel-
yofili. 
 atmosferuli naleqebis uzrunvelyofa 90%-iT metia 
gazafxulze, aqtiuri vegetaciis periodTan SedarebiT. ma-
 64 
Sasadame, regionis teritoria atmosferuli naleqebiT 10 
da 90%-iT ZiriTadad ar aris uzrunvelyofili. amitom mar-
cvleulis, bostneulis, xexilovani da sxva kulturebis 
produqtiulobisaTvis, yuradReba unda mieqces niadagSi te-
nis raodenobis uzrunvelyofas. 
regionSi, gansakuTrebiT erTwliani agrokulturebis 
zrda-ganviTarebisa da produqtiulobisaTvis, uaRresad di-
di mniSvneloba aqvs produqtiuli teniT uzrunvelyofas 
fesvTa sistemis ganlagebis zonaSi (0-50 sm niadagis fena). 
aRniSnulTan dakavSirebiT, mogvyavs cxrili 4.1.3. 
 
cxrili 4.1.3 savegetacio periodSi agrokulturebis 
           produqtiuli teniT (mm) uzrunvelyofa 
 
raioni 
 
kultura 
niadag-
is fena 
(sm) 
vegetaci-
is dasaw-
yisi 
 
simwi-
fe 
gare 
foTle-
bis 
Wknoba 
gori 
 
xaSuri 
saS. xor-
bali 
_ ” _ 
0-50 
 
0-70 
94 
 
142 
72 
 
132 
 
gori 
 
xaSuri 
Saqris 
Warxali 
_ ” _ 
0-80 
 
0-70 
126 
 
142 
 119 
 
86 
gori vazi 0-80 165 140  
 
cxrilis mixedviT, mocemuli kulturebi gazafxulze Tes-
vis periodSi produqtiuli teniT uzrunvelyofilia, xolo 
simwifis fazaSi SedarebiT naklebad, amitom saWiroa niad-
agis teniT uzrunvelyofa. 
 
4.2 agroklimaturi zonebi  
soflis meurneobaSi pirvelxarisxovani mniSvneloba 
aqvs agroklimaturi resursebis efeqturad gamoyenebas, am-
itom soflis meurneobis specialistebma, fermerebma swo-
rad unda SearCion, iseTi saxis agrokulturebi,  romlebic 
kargad ganviTardeba regionis agroklimatur pirobebSi. aR-
niSnulidan gamomdinare, fermeruli da glexuri meurneobe-
bi rentabeluri iqneba, im SemTxvevaSi rodesac mocemul 
teritoriaze agrokulturebi racionalurad iqneba ganla-
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gebuli agroklimaturi pirobebisadmi moTxovnilebis Sesa-
bamisad.  
haeris dReRamuri saSualo temperaturis 10-is zeviT 
da atmosferuli naleqebis jamis (Tbil periodSi) gaTva-
liswinebiT Sedgenilia Sida qarTlis regionis agroklima-
turi ruka (naxazi 4.2.1), masze gamoyofilia 4 zona. rukaze 
aRniSnuli atmosferuli naleqebis izohietebi, gviCvenebs 
mocemuli zonis teniT uzrunvelyofis pirobebs. 
 
nax. 4.2.1 Sida qarTlis regionis agroklimaturi zonebi 
 
 I - zonaSi 10-is zeviT temperaturis jami 3000-dan 
4000-mde aRwevs. zona mdebareobs regionis TiTqmis Sua 
nawilSi, zRvis donidan daaxloebiT 500 metridan 900 
metramde da moicavs kaspis, goris, qarelis, xaSuris, 
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axalgoris da cxinvalis reionebis teritoriebs. aqtiuri 
temperaturis jami (10-is zeviT) Seadgens 3600 da cota 
mets (500 m simaRleze), xolo zonis simaRlis matebasTan 
erTad mcirdeba da daikvirveba 3000-mde (900 m simaRleze). 
 zonaSi ukanaskneli wayinvebi saSualod daikvirveba 
6.IV da 2.IV, 500-900 m simaRleebze Sesabamisad. pirveli wa-
yinvebi daikvirveba saSualod 30.X da 20.X, imave simaRleeb-
is Sesabamisad. zonisaTvis aRniSnuli simaRleebis Sesabami-
sad uyinvo periodis dReTa ricxvi Seadgens 206-187. moce-
mul zonaSi mravalwliuri atmosferuli naleqebis raoden-
oba Seadgens 500-600 mm, Tbil periodSi 320-370 mm. zonaSi 
SeiZleba vazis TiTqmis yvela jiSis warmoeba. perspeqtiul-
ia memarcvleoba, mexileoba, mebostneoba, teqnikuri eTerze-
Tovani kulturebis warmoeba da sxva. ganxilul zonaSi, 
gansakuTrebiT savegetacio periodSi atmosferuli naleqe-
bi mcirea, ris gamoc marcvleuli kulturebis maRali mo-
savlis miReba yovel wels ar aris uzrunvelyofili. arc 
Tu ise ukeTesi tenianobis pirobebia mravalwliani kultu-
rebisTvisac. amitom, gansakuTrebiT ivlis-agvistoSi saWi-
roa niadagSi tenis raodenobis gazrda (niadagis gafxviere-
ba, morwyva 2-3-jer). gvalvebis SemTxvevaSi, SedarebiT xSi-
radaa saWiro analogiuri RonisZiebebis Catareba. 
II - zona mdebareobs zRvis donidan 900-1100 metramde 
da moicavs axalgoris, nawilobriv javis raionebis teri-
toriebs. aqtiur temperaturaTa jami 2000-dan 3000-mdea. uk-
anaskneli wayinvebi saSualod mosalodnelia 17.IV-22.IV aR-
niSnul simaRleebze Sesabamisad. pirveli wayinvebi ki 22.X-
19.X. uyinvo periodi Seadgens 195-188 dRes.  
 zonaSi, mravalwliuri atmosferuli naleqebi Sead-
gens 600-900 mm. Tbil periodSi 450-550 mm. mocemul zonaSi 
warmatebiT SeiZleba ganviTardes marcvleuli, xexilovani, 
vazis (saSualo da saadreo jiSi), bostneuli da sxva kul-
turebi. aRniSnuli kulturebis garantirebuli mosavlisaT-
vis, zonaSi sasurvelia niadagis morwyva 1-2-jer, sadac es 
SesaZlebelia. 
III - zona mdebareobs zRvis donidan 1100-1300 metramde 
da moicavs javis raionis teritorias. aqtiur temperatura-
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Ta jamia 1000-2000. ukanaskneli wayinvebi aRiniSneba saSu-
alod 18.IV-28.IV, miTiTebuli simaRleebis Sesabamisad. pir-
veli wayinvebi mosalodnelia saSualod 21.X-15.X, imave si-
maRleebis Sesabamisad. uyinvo periodis dReTa ricxvi aRin-
iSneba 194-179 dRiT (igive simaRleebis Sesabamisad). mraval-
wliuri atmosferuli naleqebis jami Seadgens 650-970 mm, 
Tbil periodSi 500-650 mm. mocemul zonaSi ramdenadme Sez-
Rudulia mravalwliani kulturebis ganviTareba. miuxedav-
ad amisa, SesaZlebelia zogierTi saadreo jiSis kontinen-
taluri xexilovanebis ganviTareba (vaSli, msxali) kenkro-
vanebi (Savi mocxari, aronia) da sxva. normalurad SeiZleba 
ganviTardes qeri, Wvavi, Svria, bostneuli, kartofili, sur-
nelovan-aromatuli kulturebi (cereco, ucxo suneli), mec-
xoveleobis sakvebi Zirxvenebi - ,,kuuziku” da ,,viko”, zona, 
aseve xelsayrelia saTib-saZovrebis ganviTarebisaTvis. 
gvalvebis SemTxvevaSi sasurvelia niadagis morwyva 1-2-jer. 
IV - zona mdebareobs zRvis donidan 1400-2000 m da co-
ta met simaRleze, moicavs vanelis, rokis, edisis da erma-
nis dasaxlebuli punqtebis teritoriebs. aqtiuri tempera-
turis jami aSkarad Semcirebulia da Seadgens 1000-ze nak-
lebs. aq bolo wayinvebi Zalze gvian wydeba. ase magaliTad, 
misi Sewyvetis bolo saSualo TariRia 1.V-16.V, mocemuli 
simaRleebis Sesabamisad. pirveli wayinvebi mosalodnelia 
saSualod 13.X-2.X. mravalwliuri atmosferuli naleqebi 
Seadgens 950-1100 mm, Tbil periodSi 600-700 mm.  
 ganxiluli zona ar aris xelsayreli mravalwliani 
kulturebisaTvis. aq SeiZleba vawarmooT, mxolod karto-
fili, kenkrovanebi (Savi mocxari, aronia), yvavilovani da 
Cveulebrivi kombosto, bostneulidan - oxraxuSi, niaxuri, 
xaxvi, niori, surnelovan-aromatulidan cereco, ucxo sune-
li da sxva. zona adilobrivi agroklimaturi resursebidan 
gamomdinare, xelsayrelia mecxoveleobis sakvebi Zirxvene-
bis (,,kuuziku”, ,,viko”) ganviTarebisaTvis, agreTve saTib-sa-
ZovrebisaTvis. morwyva sasurvelia iSviaTad, gansakuTrebiT 
gvalvianobis SemTxvevaSi.  
 Sida qarTlis regionis agroklimaturi resursebi ni-
adagur pirobebTan erTad xelsayrelia agraruli seqtoris 
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ganviTarebisaTvis. regionis fermerul da glexur meurne-
obebSi Sesabamisi agroteqnikis fonze (aqtiuri vegetaciis 
periodSi niadagi unda iqnas saTanadod uzrunvelyofili 
teniT) da agroklimaturi resursebis (siTbo, ganaTeba, te-
ni) efeqturad gamoyenebisas SesaZlebelia miviRoT mravali 
saxis agrokulturis garantirebuli maRali mosavali.   
 
4.3 agrokulturebisaTvis amindis araxelsayreli movlenebi  
regionis teritoria savegetacio periodSi zRvis do-
nidan 1000-1500 m-mde sakmaod uzrunvelyofilia siTboTi, 
rac mniSvnelovania marcvleulis, vazis, xexilovanebis, 
kurkovanebis, bostneulisa da sxva kulturebis ganviTare-
bisaTvis. zogjer xangrZlivma maRalma temperaturebma (38-
40 da meti), SeiZleba Seaferxos kulturebis normaluri 
zrda-ganviTareba, amitom saWiroa niadagis teniT uzrun-
velyofa, melioraciuli RonisZiebebis Catareba (morwyva 2-
3-jer, kultivacia). absoluturi minimaluri temperaturis -
20,-22-is SemTxvevaSi SesaZlebelia gansakuTrebiT vazis 
kulturis fesvis yelamde moyinva, atmis an gargaris erTi-
orwliani totebis moyinva -25, -30 da nakleb temperatura-
ze. amitom, soflis meurneobis muSakebma, fermerebma aRniS-
nuli kulturebis gaSenebisas unda SearCion yinvebisagan 
arasaSiSi, odnav SemaRlebuli adgilebi da mTiswinebi. am-
asTan dakavSirebiT, minimaluri temperaturebis gansazRvri-
saTvis agebulia ganmeoradobis mrudi (naxazi 4.3.1).  
 
 
nax. 4.3.1  ____ (+6 -7) haeris absoluturi minimaluri temperaturis 
da ------ (-4 +4) haeris temperaturis 10-is zeviT TariRis dadgomis 
ganmeoradobaTa mrudebi 
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mocemuli kritikuli temperatura (vazis damazianebe-
li) xaSuris raionSi ganmeordeba yovel 10 weliwadSi er-
Txel. cxinvalSi, gorSi, axalgorSi yovel 20 weliwadSi 
erTxel. vazi mravawlovani mcenarea, amitom, aseT SemTxve-
vaSi yinvebisagan dasacavad  gamoyenebuli unda iqnas yinve-
bis Serbilebis meTodebi (Stampze miwis Semoyra 40 sm-mde, 
mcenaris niadagSi mimarxva da sxva). 
araxelsayrel meteorologiur movlenas warmoadgens 
wayinvebi, rac gansakuTrebiT did ekonomikur zarals ayen-
ebs soflis meurneobas. igi regionSi sakmaod xSiri movle-
naa, romelsac adgili aqvs uRrublo, TiTqmis uqaro amin-
dSi. amitom aRniSnuli movlenis gaTvaliswineba soflis 
meurneobis muSakebisa da fermerebisaTvis aucilebelia. 
mniSvnelovania wayinvebis winaaRmdeg brZolis sxvadasxva 
meTodebis gamoyeneba. aRniSnuli meTodebi wayinvebisagan 
daicavs mcenareTa norC foTlebs, xorbleulis jejils da 
sxva. regionis teritoriaze ukanaskneli wayinvebi zRvis 
donidan 1000 m simaRlemde saSualod daikvirveba 3.IV-18.IV 
ricxvebSi. pirveli wayinvebi saSualod aRniSnulia 11.X-29.X 
ricxvebSi. 
regionis raionebSi zRvis donidan sxvadasxva simaRle-
ebze wayinvebis TariRebis dadgomis gansazRvrisaTvis, mra-
valwliur meteorologiur dakvirvebaTa masalebis gamoye-
nebiT, damuSavebuli da Sedgenilia regresiis gantolebebi, 
bolo da pirveli wayinvebis TariRebis gansazRvrisaTvis:  
n=0.0269h-52        bolo wayinvebisaTvis,      
 n=-0.0185h+100         pirveli wayinvebisaTvis,  
gantolebebSi n - wayinvebis TariRia (dReTa ricxvi 1 - Te-
bervlidan bolo wayinvebis TariRis dadgomamde, xolo 1 - 
agvistodan pirveli wayinvebis TariRis dadgomamde), h - ad-
gilis simaRle zRvis donidan (m). gantolebebi gamoiyeneba 
regionis teritoriis nebismier simaRleze wayinvebis (bolo 
da pirveli) dadgomis saSualo TariRebis gansazRvrisaT-
vis. 
zomier qarebs (4-5 m/wm) mniSvnelovani roli aqvs ga-
zafxulze agrokulturebis yvavilebis damtvervaSi da sxva. 
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Zlier qarebs (15 m/wm) gansakuTrebiT mcenareTa vegetaciis 
fazaSi uaryofiTi Sedegebi axlavs, igi ekonomikur zarals 
ayenebs agrarul seqtors. 
regionis teritoriis 1000 m simaRlemde, Zlier qarian 
dReTa ricxvi wlis ganmavlobaSi sezonebis mixedviT xSi-
rad daikvirveba, rac araxelsayrel pirobebs qmnis, gansa-
kuTrebiT vegetaciis periodSi. igi iwvevs niadagidan tenis 
swraf aorTqlebas, ris Sedegadac niadagis 0-40, 0-50 sm fe-
naSi produqtiuli tenis maragi SeiZleba Semcirdes 60-40 mm 
da metad. aseT SemTxvevaSi, agrokulturebi Zalze ganicdi-
an wylis deficits da maTi zrda-ganviTarebis procesi aS-
karad ferxdeba, mcirdeba produqtiulobac. amitom, agro-
kulturebis, gansakuTrebiT marcvleulis, bostneulis da 
mravalwliani - vazis da sxva zafxulis TveebSi saWiroebs 
niadagis kultivacias (gafxvierebas), morwyvas 2-3-jer da 
zogjer metad, sadac es SesaZlebelia, meti mosavlis da mi-
si SenarCunebis mizniT. rac Seexeba, maRalmTian zonas 2000 
m da meti, aq aRniSnuli agroteqnikuri RonisZiebebis Cata-
reba, SeiZleba saWiro iyos zogierT wlebSi, atmosferuli 
naleqebis naklebobisas. 
regionis teritoriaze (1000 m-mde zRvis donidan) Zli-
er qarian dReTa ricxvis maxasiaTeblebidan gamomdinare, 
agrokulturebze maTi zemoqmedebis SesustebisaTvis saWi-
roa qarsafari zolebis mowyoba. qarebis zemoqmedebisas 
mniSvneloba aqvs regionis teritoriaze gabatonebul qa-
rebs.  mogvyavs mocemul teritoriaze damaxasiaTebeli qa-
rebis mimarTulebebi Tbili periodisaTvis (IV-X) procenteb-
Si (naxazi 4.3.1).  
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nax. 4.3.1  gabatonebuli qarebis mimarTulebebis ganmeoradoba (%) 
Tbil periodSi (IV-X) 
 
 naxazze naTlad Cans, gabatonebuli qarebis mimarTu-
lebebi. ase magaliTad, gorSi igi daikvirveba Crdilo-da-
savleTis da samxreT-aRmosavleTis, zRvis donidan 1000 met-
ris zeviT javaSi, Tbil periodSi gabatonebul qarebs 4 mi-
marTuleba aqvs, xolo rokaSi 5 mimarTuleba. cxinvalSi da 
axalgorSi gabatonebulia CrdiloeTis da samxreT-dasavle-
Tis mimarTulebis qarebi; xaSurSi da skraSi - aRmosavle-
Tis da dasavleTis. raionebis mixedviT, aRniSnuli gabato-
nebuli qarebis mimarTulebebi unda iqnas gaTvaliswinebu-
li, saWiroa moewyos qarsafari zolebi, raTa SevarbiloT 
maTi zemoqmedeba agrokulturebis zrda-ganviTarebaze da 
produqtiulobaze.  
araxelsayreli movlenebidan soflis meurneobisaTvis 
metad saSiSia setyva, romelic mniSvnelovan zians ayenebs 
xexilovanebs, vazs, bostneuls, baRCeuls da sxva. igi ac-
vens yvavilebs, naskvebs, foTlebs, amtvrevs axalgazrda 
totebs. setyvisagan dazianebuli nayofebi advilad ziande-
ba mavneblebisa da daavadebebisagan, ris Sedegad mkveTrad 
 72 
mcirdeba mosavali da misi xarisxi. setyva ar moicavs masS-
taburad did masivebs, gaivlis viwro zolis saxiT, magram 
zogjer Tavisi zemoqmedebiT tovebs 1-2 wliT gamouswore-
bel Sedegs. setyvianobis dReTa ricxvi dablob adgilebSi  
SeiZleba iyos saSualod 2 (zR. donidan 1000 m-mde), xolo 
ufro zeviT, mTian adgilebSi 9 da meti. regionSi, raioneb-
is mixedviT dReTa ricxvi setyviT daikvirveba 1.3-dan 3.0-
mde. aRsaniSnavia, rom setyva sakvlev teritoriaze mosa-
lodnelia metnaklebi intensivobiT mTel savegetacio peri-
odSi, magram yvelaze metad daikvirveba maiss-ivnisSi.  
 regionis teritoriaze meteorologiur dakvirvebaTa 
masalebis analizi gviCvenebs, rom gvalvebi, rogorc arax-
elsayreli movlena TiTqmis yovelwliurad mosalodnelia 
sxvadasxva intensivobiT, rac ganpirobebulia haeris simSra-
liT, sakmaod maRali haeris temperaturebiT (25 da meti), 
haeris tenianobis deficitiT (30 mm-mde da meti) da qaris 
siCqariT 6-8 m/wm. savegetacio periodSi susti gvalvebi da-
ikvirveba saSualod 40-jer, saSualo gvalvebi 14-jer. in-
tensiuri gvalva Seadgens 65%, Zlier intensiuri - 10%. re-
gionSi aRniSnuli intensivobiT gvalvebi ZiriTadad mosa-
lodnelia vegetaciis yvelaze cxel periodSi (VII-VIII). ga-
momdinare aqedan, agrokulturebi, gansakuTrebiT erTwlian-
ebi, aucilebelia uzrunvelyofili iqnas niadagis teniT 
(niadagis gafxviereba-kultivacia, morwyva 2-3-jer), xolo 
mravalwliani kulturebi SeiZleba moirwyas 1-2-jer. 
  
 
4.4 agrometeorologiuri prognozebi 
soflis meurneobis momsaxurebis erT-erT mniSvnelo-
van saxes warmoadgens agrometeorologiuri prognozebi. 
rac soflis meurneobis muSakebs, fermerebs da kerZo pi-
rebs saSualebas aZlevs srulad gamoiyenon xelsayreli ag-
rometeorologiuri pirobebi, droulad dagegmon da gana-
xorcielon saorganizacio (muSaxelis, manqana-iaraRebis, 
plantaciebis gzebis momzadeba da sxva) da agroteqnikuri 
RonisZiebebi.  
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prognozebis SedgenisaTvis saWiroa informacia pre-
diqtorebze, romlebic CarTulia saprognozo gantolebaSi. 
am informaciis wyaroa meteorologiuri da agrometeorol-
ogiuri punqtebi, romelic gamoiyeneba prognozis Sesadge-
nad. prognozi SeiZleba Sedges raionebis mixedviT, agreTve 
regionis an mTlianad saqarTvelosaTvis raionebis saprog-
nozo mniSvnelobebis gasaSualebiT. prognozis xarisxi (ga-
marTleba procentebSi) ZiriTadad damokidebulia sawyisi 
maxasiaTeblebis (prediqtorebis) sizusteze. 
agrokulturebs ama Tu im fazis ganviTarebisas garemo 
faqtorebisadmi sxvadasxva moTxovnileba aqvT, rac gaTva-
liswinebuli unda iqnas agrometeorologiuri prognozebis 
Sedgenisas. ase, magaliTad saSemodgomo xorblisaTvis kri-
tikuli periodia milSi gamosvlis fazidan yvavilobis fa-
zamde. mocemuli fazebi (emTxveva aprili-maisis Tveebs) da-
kavSirebulia tenze mcenareebis did moTxovnilebasTan, 
radgan am periodSi mimdinareobs yvavilebisa da daTavTave-
bis formireba. optimaluri tenianobis pirobebSi mcenaree-
bi kargad viTardeba da didi raodenobiT iZleva TavTavs, 
xolo tenianobis naklebobisas TavTavebi rCebian ganuviTa-
rebeli. Sida qarTlSi saSemodgomo xorblis mwarmoebel 
raionebSi atmosferuli naleqebis raodenoba emTxveva (IV-
V) mcenareebis milSi gamosvlas da yvavilobis periods. aR-
niSnuli kulturis mosavlis saprognozod unda gamoviye-
noT april-maisis atmosferuli naleqebi (mm), 5 mm naleqian 
dReTa ricxvi da mcenareTa simaRle (sm). didi mniSvneloba 
aqvs, agreTve atmosferul naleqebs, 5 mm naleqian dReTa 
ricxvs da niadagis (20 sm siRrmeSi) produqtiuli tenis ma-
rags (mm). simindis kulturis sami foTlis ganviTarebis fa-
zidan sagvelas cocxis fazamde, romelic emTxveva VI-VII 
Tveebs. Tu am periodSi mcenareebi kargad iqneba uzrunvel-
yofili xsenebuli prediqtorebiT, unda velodoT raionis-
aTvis damaxasiaTebel garantirebul mosavals. aRniSnul 
periodSi (VI-VII), igive faqtorebs garantirebuli mosavli-
saTvis didi roli aqvs Saqris Warxlis kulturis Zirxvene-
bis damsxvilebis fazidan rigebs Soris foTlebis Sekvris 
fazamde. mniSvnelovania, agreTve kartofilis kulturisaT-
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vis sayvavile kokrebis warmoqmnidan yvavilobis fazamde pe-
riodi, romlis fazebs Soris mimdinareobs tuberebis war-
moqmna (VI-VII). swored es periodia sayuradRebo, Tu rogor 
iqneba uzrunvelyofili naleqebiT da 5 mm naleqian dReTa 
ricxviT. mocemul periodSi didi mniSvneloba aqvs karto-
filis mcenaris simaRles (sm), radgan atmosferul naleqeb-
Tan erTad kartofilis mcenaris simaRle mWidro kavSirSia 
mosavalTan. amitom  saprognozo mosavlis Sedgenisas, igi 
rogorc prediqtori gamoyenebuli unda iqnas. 
zemoaRniSnuli faqtorebis gamoyenebisaTvis gaanaliz-
ebuli da damuSavebuli iqna meteorologiur da agromete-
orologiur dakvirvebaTa monacemebi. damyarebuli iqna ko-
relaciuri kavSirebi, romelTa safuZvelze Sedgenilia Si-
da qarTlis regionisa da raionebisaTvis saSemodgomo xor-
blis, simindis, kartofilis da Saqris Warxlis mosavlis 
(t/ha) saprognozo regresiis gantolebebi:  
saSemodgomo xorblisaTvis 
U= -4.0171x+0.9386y+9.1641z-85.3668  
gantolebaSi  U - mosalodneli mosavalia (t/ha), x - atmosfru-
li naleqebis (mm) jamia (IV-V TveebSi),  y - 5 mm atmosferuli 
naleqebis dReTa ricxvi (imave periodSi), z - mcenareTa sa-
Sualo simaRle (sm) maisis bolos. aRniSnul faqtorebze 
(prediqtorebze) monacemebis aReba emTxveva saSemodgomo 
xorblis kulturis milSi gamosvlis fazidan - yvavilobis 
fazamde periods. 
 regresiis gantolebis saSualo kvadratuli dasaSvebi 
cdomilebaa Su=±0.22(t/ha), saerTo mravlobiTi korelaciiis 
koeficienti R=0.8188. prognozi unda Sedges ivnisis pirvel 
pentadaSi, misi winaswaroba 1.5 Tvea. 
 regionis mosavlis prognozisaTvis, saWiroa  monaceme-
bi aRniSnul faqtorebze saSemodgomo xorblis mwarmoebe-
li raionebis mixedviT, romelTa gasaSualebiT da ganto-
lebaSi CasmiT miiReba xorblis saSualo regionis mosava-
li (t/ha). miRebulis t/ha-ze gamravlebiT regionSi saSemod-
gomo xorblis saerTo naTes farTobze  miiReba mosavlis 
saerTo raodenoba (t/ha) regionisaTvis. analogiurad, gani-
sazRvreba saprognozo mosavali sxva kulturebisaTvis. 
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simindis kulturisaTvis   
U=4.4375x-0.6259y-5.0523z+158.5323, 
sadac U - mosalodneli mosavalia (t/ha), x - atmosferuli na-
leqebis jami (mm) VI-VII TveebSi, y - 5 mm naleqebis dReTa 
ricxvi (imave periodSi), z - niadagis 20 sm siRrmeze produq-
tiuli tenianobis jamia VI-VII TveebSi. miTiTebul faqto-
rebze (prediqtorebze) monacemebis aReba emTxveva simindis 
sami foTlis fazidan - sagvelas cocxis fazamde periods. 
 regresiis gantolebis saSualo kvadratuli dasaSvebi 
cdomileba Seadgens Su=±0.25(t/ha), saerTo mravlobiTi kore-
laciis koeficienti R=0.8511. prognozi unda Sedges agvis-
tos pirvel pentadaSi, winaswaroba 1.5-2 Tvea.  
kartofilis kulturisaTvis  
U=3.4379x+2.3070y-7.5108z+34.0823 
sadac U - mosalodneli mosavalia (t/ha), x - atmosferuli 
naleqebis jami (mm) VI-VII TveebSi, y - 5 mm atmosferuli na-
leqebis dReTa ricxvi (imave periodSi), z - mcenareTa saSua-
lo simaRle (sm) ivlisis bolos. 
 miTiTebul faqtorebze (prediqtorebze) monacemebis 
aReba emTxveva kartofilis kulturis sayvavile kokrebis 
warmoqmnis fazidan yvavilobis fazamde periods.  
regresiis gantolebis saSualo kvadratuli dasaSvebi 
cdomileba Seadgens Su=±1.52 (t/ha), saerTo mravlobiTi ko-
relaciis koeficienti R=0.8360. prognozi unda Sedges ag-
vistos pirvel pentadaSi, misi winaswaroba 1.5-2 Tvea.  
Saqris Warxlis kulturisaTvis   
U= -0.5008x-4.9443y+2.9991z+162.5616, 
sadac U - mosalodneli mosavalia (t/ha), x - atmosferuli na-
leqebis jami (mm) VI-VII TveebSi, y - 5 mm atmosferuli nale-
qebis dReTa ricxvi (imave periodSi), z - niadagis 20 sm siRr-
meze produqtiuli tenianobis jamia VI-VII TveebSi. miTiTe-
bul faqtorebze (prediqtorebze) monacemebis aReba emTxve-
va Saqris Warxlis Zirxvenebis damsxvilebis fazidan ri-
gebs Soris foTlebis Sekvris fazamde periods. 
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regresiis gantolebis saSualo kvadratuli dasaSvebi 
cdomileba Seadgens Su=±2.487 (t/ha), saerTo mravlobiTi ko-
relaciis koeficienti R=0.8419. prognozi unda Sedges ag-
vistos pirvel pentadaSi, misi winaswaroba 1.5-2 Tvea.  
 mocemuli prognozebis meTodebi ar iZleva mosalodne-
li mosavlis zusti gaangariSebis srul garantias, Tu 
prognozis Sedgenamde ar aris gaTvaliswinebuli mocemul 
teritoriaze, pirvel rigSi saSemodgomo xorblis gamozam-
Trebis pirobebi, organuli da mineraluri sasuqebis niad-
agSi droulad Setana, mcenareebis saerTo mdgomareoba da 
sxva. 
 savegetacio periodSi agrokulturebisaTvis didi 
mniSvneloba aqvs siTbos uzrunvelyofis prognozs.  tempe-
raturis jami dReRamuri haeris saSualo temperaturis 10-
is zeviT gadasvlis Semdeg, savegetacio periodis ganmavlo-
baSi SeiZleba gadaixaros saSualo sidididan daaxloebiT 
±500-600 da metiT. aRniSnuli sididiT gadaxra savegetacio 
periodSi mniSvnelovan gavlenas axdens mcenareebis zrda-
ganviTarebaze da mosavalze. dadebiTi anomaliis (anu saSu-
aloze meti) SemTxvevaSi SesaZlebelia miviRoT didi mosa-
vali  optimalur pirobebSi (atmosferuli naleqebi, haeris 
tenianoba da sxva), xolo saSualoze naklebi temperaturis 
jamis SemTxvevaSi, miiReba aradamakmayofilebeli mosavali.  
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Tavi V amindis saSiSi movlenebi 
5.1  wayinvebi 
  amindis im arasayrel pirobebs Soris, romelic xels 
uSlis soflis meurneobis intensiur ganviTarebas, pirvel 
adgilze SeiZleba wayinvebi davayenoT. rogorc mkvlevarTa 
umetesoba miiCnevs, wayinva ewodeba gazafxulsa an Semodgo-
maze saSualo dReRamuri temperaturis dadebiTi mniSvne-
lobis pirobebSi temperaturis xanmokle dacemas 00C-ze 
dabla. am movlenis dafiqsireba xdeba meteorologiur bud-
ruganaSi minimaluri Termometris Cvenebis safuZvelze. gan-
sakuTrebiT mniSvnelovania gazafxulze bolo da Semodgo-
maze pirveli wayinvebis dadgomis TariRis codna. es Tari-
Ri icvleba sadgurebis mixedviT. Ggarda sinoptikuri pro-
cesebis mravalferovnebisa, wayinvebis movlenis gavrcele-
bis arealze gavlenas axdens reliefis forma, qvefenili 
zedapiris datenianebis xarisxi, masze mcenareuli safaris 
arseboba da a. S.  
Tavisi gamomwvevi mizezebis mixedviT ganasxvaveben 
adveqciur, radiaciul da Sereul, e.w. adveqciur tipis wa-
yinvebs. Aadveqciuri tipis wayinvebi gamowveulia sakvlev 
regionSi haeris civi masebis gadaadgilebasTan. maTTvis da-
maxasiaTebelia temperaturis SedarebiT mcire amplituda, 
moRrubluloba (3_5 bali da meti), qari (3_6m/wm da meti). 
rogorc wesi, aseTi tipis wayinvebi ar gamoirCeva didi in-
tensivobiT da xangrZlivobiT, Tumca moicavs regionis te-
ritoriis sagrZnob nawils. Aam tipis wayinvebi imdenad xan-
moklea, rom xSirad vadaze dakvirvebis faqtiuri monaceme-
bi ar adasturebs temperaturis 00C_is dabla dacemis 
faqts (53%).  
radiaciuli tipis wayinvebis warmoSoba gamowveulia 
niadagis zedapiris gadaciebasTan intensiuri gamosxivebis 
pirobebSi. Aam tipis wayinvebze did gavlenas axdens reli-
efis forma, sagrZnobia temperaturis kontrasti, amindi um-
etes SemTxvevaSi uqaro da uRrubloa. 
radiaciuli tipis wayinvebisaTvis damaxasiaTebelia 
ufro did farTobze gavrceleba, temperaturis dacema -1 _ 
-20-mde. maTi dadgomis albaToba metia mzis amosvlis win 
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da swrafad qreba mzis amosvlis, niadagis zedapiris gaT-
bobis da namis gaSrobisTanave. 
bunebaSi aseTi klasikuri („sufTa“) saxiT wayinvebis 
garda gvxvdeba Sereuli, e.w. adveqciur-radiaciuli tipis 
wayinvebi, sadac adgili aqvs orive tipis wayinvebis gamom-
wvevi mizezebis arsebobas sxvadasxva intensivobiT. 
Ppraqtikuli miznebisaTvis ufro mosaxerxebelia wayinvebis 
movlenis daxasiaTeba e.w. uyinvo periodiT. Ees aris drois 
Sualedi gazafxulis da Semodgomis wayinvebs Soris erTi 
wlis ganmavlobaSi, gamoxatuli dReebSi. sakvlevi regionis 
ufro srulad dasaxasiaTeblad, Cven visargebleT rigi me-
teorologiuri sadgurebis meteoelementebze 50-60 wlis 
dakvirvebis faqtiuri masalebis damuSavebis Sedegad miRe-
buli cxrilebiT (Справочник по климату СССР, вып. 14, 1961). 
uyinvo periodis xangrZlivobis codna soflis meur-
neobis warmatebiT gaZRolisaTvis iseTive aucilebelia, 
rogorc konkretuli mcenaris teniT Tu siTboTi uzrun-
velyofis aucilebeli maxasiaTebeli. 
uyinvo periodis saSualo xangrZlivobis ricxviTi 
mniSvnelobebi regionis ramdenime sadgurisaTvis mogvyavs 
saTanado cxrilSi (5.1.1). aq saSualo xangrZlivoba gamoT-
vlilia gazafxulze da Semodgomaze wayinvebis saSualo 
TariRebis dadgomis mixedviT. Ees sidide umciresia javaSi 
- Seadgens 179 dRes. sxva sadgurebisaTvis saSualo xan-
grZlivoba 200 dRis farglebSia da icvleba   ±10 dRis in-
tervalSi. 
cxrili 5.1.1pirveli da ukanaskneli wayinvebis dadgomis 
saSualo TariRi, uyinvo periodis saSualo xangrZlivoba 
(dRe). 
sadguri ukanaskneli pirveli 
uyinvo periodis saSualo 
xangrZlivoba (dRe) 
java 24/IV 21/X 179 
cxinvali 11/IV 7/XI 209 
axalgori 11/IV 26/X 197 
xaSuri 15/IV 27/X 194 
gori 11/IV 29/X 200 
kaspi 3/IV 11/X 190 
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im SemTxvevaSi, roca regionisaTvis wayinvebis saSua-
lo TariRis codna sakmarisi ar aris, SeiZleba gamoviye-
noT uyinvo periodis udidesi da umciresi sidideebi. sad-
gur javis magaliTze es intervali saTanadod Seadgens 215 
da 153 dRes. 
wayinvebis dadgomis TariRi didad aris damokidebu-
li wina dekadaSi haeris saSualo dekaduri temperaturis 
sidideze. Ggazafxulze, roca haeris daTbobis tendencia 
Cveulebrivi movlenaa, es damokidebuleba ase gamoisaxeba 
(cxrili 5.1.2) Tu cnobilia gazafxulze wayinvis dadgomis 
saSualo TariRi, nebismieri albaTobiT SeiZleba viwinas-
warmetyveloT am movlenis adreuli Tu bolo TariRi. 
dekadis saSualo minimaluri temperaturis sidide (sxva Ta-
nabar pirobebSi) didad gansazRvravs haeris Tu dedamiwis 
zedapirze sezonebis mixedviT susti Tu intensiuri wayinve-
bis albaTobas (cxrili 5.1.3).  
cxrili 5.1.2adreuli, saSualo da bolo wayinvebis 
Sewyvetis mosalodneli TariRi temperaturis zrdis 
pirobebSi (SemTxvevaSi). 
saSualo 
albaToba % yvelaze 
bolo 
TariRi 
5 10 25 50 75 90 95 
6/III 9/II 19/II 28/II 6/III 13/III 20/III 24/III 31/III 
11/III 14/II 24/II 5/III 11/III 18/III 25/III 29/III 5/IV 
16/III 19/II 1/III 10/III 16/III 23/III 30/III 3/IV 10/IV 
21/III 24/II 6/III 15/III 21/III 28/III 4/IV 8/IV 15/IV 
26/III 1/III 11/III 20/III 26/III 2/IV 9/IV 13/IV 20/IV 
1/IV 7/III 17/III 26/III 1/IV 8//IV 15/IV 19/IV 26/IV 
6/IV 12/III 22/III 31/III 6/IV 13/IV 20/IV 24/IV 1/V 
11/IV 17/III 27/III 5/IV 11/IV 18/IV 25/IV 29/IV 6/V 
16/IV 22/III 1/IV 10/IV 16/IV 23/IV 30/IV 4/V 11/V 
21/IV 27/III 6/IV 15/IV 21/IV 28/IV 5/V 9/V 16/V 
26/IV 1/IV 11/V 20/IV 26/IV 3/V 10/V 14/V 21/V 
1/V 6/IV 16/IV 25/IV 1/V 8/V 15/V 19/V 26/V 
6/V 11/IV 21/IV 30/IV 6/V 13/V 20/V 24/V 31/V 
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cxrilis detaluri analizis gareSe SesaZlebelia ramdeni-
me saintereso daskvnis gakeTeba:  
1. gazafxulze da Semodgomaze albaToba faqtiurad didad 
ar gansxvavdeba erTmaneTisagan; 
2. dedamiwis zedapirze wayinvis albaToba, bevrad aRemateba 
imave pirobebSi haerSi wayinvebis albaTobas;  
3. intensiuri wayinvebis albaToba swrafad ecema 
temperaturis mciredi zrdis pirobebSi. 
cxrili 5.1.3.dekadis saSualo minimaluri temperaturis 
pirobebSi sxvadasxva intensivobis wayinvebis albaToba 
(wlebis mixedviT,%) 
sezoni 
haeris saSualo minimaluri temperatura 
-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 
gazafxuli 
Semodgoma 
wayinvebis albaToba dedamiwis zedapirze (miwispira) 
     + + 90 82 72 57 42 27 15 7 - - 
     + + 87 79 65 46 32 21 14 9 5 - 
gazafxuli 
Semodgoma 
haerSi susti wayinvebis albaToba 
   + + + 84 75 62 49 33 18 7 - -   
   + + 90 82 70 55 40 26 17 10 6 -   
gazafxuli 
Semodgoma 
haerSi intensiuri wayinvebis albaToba (-30 da meti) 
+ + 85 78 68 52 40 29 19 11 5 - -     
+ + 85 77 68 53 38 27 19 13 7 - -     
 
   Tu dekadis saSualo minimaluri temperatura 20-ia, maSin 
dedamiwis zedapirze wayinvebs SeiZleba velodoT 87-90%-is 
albaTobiT; haerSi susti wayinvebis albaToba am dros 70-
75%-ia, xolo intensiuri wayinvebis albaToba haerSi am 
pirobebSi ar aRemeteba 27-29%-s. 
  Tu dekadis saSualo minimaluri temperatura 0-10-
ia, am SemTxvevaSi dedamiwis zedapirze wayinvis albaToba 
100%-ia, xolo 50-is SemTxvevaSi Sesabamisad, gazafxulze _ 
57 da Semodgomaze 46%. 
  amave pirobebSi, Tu haerSi saSualo minimaluri tempera-
tura -5,-40-is farglebSia, TiTqmis 100%-is albaTobiT unda 
velodoT intensiur wayinvebs dedamiwis zedapirze. Tu de-
kadis saSualo minimaluri temperatura 30-ia, maSin haerSi 
intensiuri wayinvebis albaToba ecema 19%-mde. 
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Tu gaviTvaliswinebT Tanamedrove pirobebSi klima-
tis daTbobis tendencias, romelic dafiqsirebulia samaCab-
losTvisac (TavarTqilaZe, elizbaraSvili, mumlaZe, vaCnaZe, 
1999), maSin axlo momavalSi wayinvebis sixSiris da intensi-
vobis mkveTri zrda mosalodneli ar aris.     
   
5.2 uxvi atmosferuli naleqebi 
uxvad miCneulia atmosferuli naleqebi, romelTa jami 
dRe-Ramis ganmavlobaSi aRemateba 30mm. aseTi naleqebi 
xSirad katastroful xasiaTs atarebs; iwvevs wyaldidobas, 
Rvarcofs da amiT qmnis sagangebo situaciebs. Tumca unda 
aRiniSnos, rom regionSi uxvi naleqebi arc Tu ise xSiria 
(nax. 5.2.1). SedarebisaTvis avRniSnavT, rom uxv naleqebTan 
dReTa ricxvi afxazeTSi icvleba 10-dan 20 dRemde.                
 
        nax. 5.2.1. uxvnaleqebian dReTa ricxvi 
teritoriaze dReTa ricxvi uxvi naleqebiT meryeobs 
2-6-is farglebSi. umcires dReTa ricxvi uxvi naleqebiT aR-
iniSneba iq, sadac naleqebi saerTod mcire modis _ Sida 
qarTlis dablobze. Uudides dReTa ricxvi ki aseTi naleqe-
biT kavkasionis mTian da maRalmTian zonaSi aRiniSneba. 
ganxiluli meteorologiuri sadgurebidan uxvi 
atmosferuli naleqebi aRiniSneba javaSi, sadac weliwadis 
ganmavlobaSi aseTi naleqebiT dReTa ricxvi 4-s Seadgens. 
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wliur svlaSi maqsimumi aRiniSneba mais-ivnisSi da 
oqtomberSi, rodesac uxvi naleqebis ganmeradoba 10 
weliwadSi 5 dRes aRwevs. aseTi naleqebi yvelaze iSviaTia 
ianvarSi da 10 weliwadSi Seadgens mxolod 2 dRes. 
aq warmodgenili rukidan da moyvanili cifrebidan 
cxadia, rom uxvi naleqebi regionSi saerTod iSviaTia da 
stiqiur movlenad ar unda miviCnioT. Sesabamisad regionSi 
dabalia Txevadi atmosferuli naleqebi struqturis maxa-
siaTebeli elementebi: wlis Tbili periodis ganmavlobaSi 
(aprili-oqtomberi) mosuli naleqebi, naleqian dReTa ric-
xvi, naleqebis saSualo intensivoba da naleqebis raodeno-
ba naleqian dRes. magaliTad, J.alibegovas da e.elizbaraS-
vilis gamokvlevebiT, xaSurSi wlis Tbili periodis ganmav-
lobaSi mosuli atmosferuli naleqebi Seadgens 370mm-s, mi-
si saSualo intensivoba 0.02mm/wT-s, dReTa ricxvi naleqebiT 
71-s, naleqian dRes mosuli naleqebis raodenoba 5mm-s, ma-
Sin, rodesac analogiuri maCveneblebi zugdidSi, senaksa 
da lanCxuTSi Sesabamisad, Seadgens daaxloebiT 980mm-s, 
0.025mm/wT-s, 80 dRes da 12mm-s: yvarelSi-s, 0.02mm/wT-s, 82 
dRes da 9mm-s, xolo maRalmTian yazbegSi 1035mm-s, 0.03mm/wT-
s, 117 dRes da 9mm-s.      
    
5.3 nisli 
  nisli ekuTvnis saSiS meteorologiur movlenaTa jgufs. 
igi uaryofiTad moqmedebs transportis yvela saxeobis 
(saxmeleTo, sahaero, sazRvao) normalur funqcionirebaze. 
Nnislianobis pirobebSi iqmneba avariuli situaciebi, 
romlebic xSirad mTavrdeba materialuri zaraliT da 
adamianebis msxverpliT. Ggarda amisa, nisli uaryofiTad 
moqmedebs adamianis organizmSi mimdinare fiziologiur 
procesebze. 
nislianobis pirobebSi haeris fardobiTi tenianoba 
aRwevs 100%-s, maSin rodesac adamianis organizmisaTvis am 
meteoelementis komfortuli zona xasiaTdeba 30-70%-iani 
fardobiTi tenianobiT. aRsaniSnavia, rom rodesac atmosfe-
roSi wylis orTqlis Semcveloba aRwevs vercxliswylis 
svetis 15mm-s, maSin adamianis organizmSi aRiniSneba uxalis-
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oba da daTrgunuloba. nislis dros mcirdeba adamianis ka-
nidan oflis gamoyofa da aorTqleba, rac mniSvnelovan 
rols asrulebs adamianis organizmis Termoregulaciis 
procesSi, vinaidan igi warmoadgens adamianis organizmsa da 
garemos Soris siTburi wonasworobis damyarebis mTavar pi-
robas. biometeorologiaSi (Биометеорология 1965) dadgenilia 
is faqti, rom adamianis organizmi erTi da igive temperatu-
ras aRiqvams miT ufro naklebad, rac ufro maRalia haeris 
fardobiTi tenianoba, e.i. garemos tenianobis zrdisas aRin-
iSneba adamianis kanis saSualo temperaturis daweva. 
genetikuri klasifikaciis mixedviT nislebi iyofian 
radiaciul, adveqciur da adveqciur-radiaciul saxeobebad. 
frontaluri, orografiuli da sxva nislebi warmoadgenen 
am ZiriTadi saxeobebis kerZo SemTxvevebs. Nnisli war-moiS-
veba wylis orTqlis kondensaciis an sublimaciis (dabali 
temperaturebis SemTxvevaSi) Sedegad, atmosferos dedamiwis 
zedapirTan mimdebare fenaSi. nislSi xilvadobis dRiuri 
horizontaluri siSore ar aRemateba 1km-s. igi Seicavs sxva-
dasxva zomis wylis wveTebs an yinulis kristalebs. Nnis-
lis wylianoba, romelic did gavlenas axdens xilvadoba-
ze, Cveulebriv naklebia 0.1gr/m-ze; iSviaT SemTxvevebSi man 
SeiZleba miaRwios 0.5-0.6gr/m3 -ze. sainteresoa, rom Rruble-
bis iseTi formebis, rogoricaa  St, Sc da Ac, maqsimaluri 
wylianoba Seadgens saSualod 1.5gr/m-ze, xolo Ns - 2.0gr/m -
ze. didi wylianobiT xasiaTdeba grova Rrublebi Cu, 
Cucong da Cb,romelTa maqsimaluri wylianoba Sesabamisad, 
Seadgens 0.8; 4.0 da 10.0gr/m -ze, rac Seexeba maRali iarusis 
Rrublebs Ci, Cs, maTi maqsimaluri wylianoba gacilebiT 
naklebia nislis maqsimalur wylianobaze da Seadgens 
0.05gr/m -ze. nislSi xilvadobis horizontaluri siSore ℓ 
gamoiTvleba formuliT (Хргиан А. Х. Физика атмосферы. 1969 ):     
                ℓ=1/k2ln1/έ0,                                                      5.3.1                     
romelSic έ0  aris mxedvelobis kontrastuli mgrZnobiar-
obis zRurbli, k2 - gabnevis moculobiTi koeficienti. aRsa-
niSnavia, rom k2 sidideebi gazomili iqna TermokamerebSi. 
kerZod, maRalmTiani geofizikuri institutis ialbuzis ob-
servatoriis atmosferos optikis laboratoriaSi, sadac 
 84 
sinqronulad warmoebda, specialuri aparaturiT, nislSi 
wylis wveTebis daTvla da maTi zomebis dadgena wylianob-
is dadgenis mizniT. 
radiaciuli nislebi Cveulebriv Cndeba Ramis saaTeb-
Si, mowmendili cis pirobebSi, rodesac aRiniSneba qvefeni-
li zedapiris efeqturi gamosxivebis maqsimaluri mniSvne-
lobebi da atmosferos miwispira haeris fenis radiaciuli 
gadaciveba, romelsac Tan sdevs wylis orTqlis kondensa-
cia, rasac xels uwyobs haerSi arsebuli kondensaciis bir-
Tvebi.  
adveqciuri nislebi warmoiSoba haeris Tbili masebis 
moZraobisas SedarebiT civ miwis zedapirze. 
Sereuli radiaciul-adveqciuri nislebis warmoSoba-
Si monawileoben, rogorc adviqciuri, aseve radiaciuli ga-
dacivebis procesebi. 
aRsaniSnavia, rom radiaciul nislSi  xilvadoba nak-
lebia, vidre adveqciur nislSi, rac ganpirobebulia radi-
aciul nislSi wylis wveTebis didi koncentraciiT da maTi 
SedarebiT didi zomebiT. radiaciul nislSi wveTebis zome-
bi da maTi koncentracia damokidebulia efeqturi gamosxi-
vebis intensivobaze, miwispira haeris fenis sinotiveze da 
Ramis xangrZlivobaze. Ffrontaluri nislis warmoSoba 
xdeba haeris Tbili masebis moZraobisas, rodesac maT mier 
xdeba civi masebis ukan daxeva-gaZeveba da maTi aRmavali 
moZraoba civi haeris masebis zedapirze (frontis zedapir-
ze). Ffrontaluri Rrublebidan naleqebis warmoqmna, aor-
Tqleba da miwispira haeris fenis orTqliT gajereba Tbi-
li haeris aRmaval moZraobasTan erTad (rac iwvevs haeris 
masebis gacivebas), ganapirobebs frontis xazis win fronta-
luri nislis gaCenas (Хргиан А.Х. Физика атмосферы, 1969.). Ee.a. 
nafetvariZis Tanaxmad (Нафетваридзе Е.А. Цыркуляционные 
факторы климата Грузии. 1962), frontaluri nislis gaCena, ami-
erkavkasiis teritoriaze, Tan sdevs Tbili frontis gavlas, 
romelic Semodis Sida qarTlis teritoriis CaTvliT yve-
laze xSirad samxreT-dasavleTidan, ufro iSviaTad samxre-
Tidan an dasavleTidan. Ffrontaluri nislebis warmoSobis 
meore faqtors warmoadgens amierkavkasiis teritoriaze aR-
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mosavleTidan civi frontis SemoWra. Oorografiuli adgi-
lobrivi nislis warmoSobas xels uwyobs mTagoriani re-
liefis uaryofiTi formebi. mTian raionebSi nislianobis 
raodenobrivi maCveneblebis dadgena rTulia, radganac aq 
xSirad xdeba vizualuri dakvirvebebisas nislis da dabali 
iarusis Rrublianobis aRreva. vinaidan vizualuri dakvir-
vebebiT maTi erTmaneTisgan garCeva, praqtikulad, SeuZlebe-
lia specialuri aparaturiT eqsperimentebis Catarebis ga-
reSe, romlebiTac SeiZleba maTi wylianobis sidideebis mi-
xedviT nislis da dabali iarusis Rrublianobis garCeva. 
aseTi saxis eqsperimentebi wlebis ganmavlobaSi tardeboda 
ialbuzis ferdobebze maRalmTiani geofizikuri institu-
tis Rrublebis mikrofizikis laboratoriis mier. aseTi 
dakvirvebebis gareSe dabali iarusis Rrublianoba, xSir 
SemTxvevaSi, damkvirveblis mier fiqsirdeba, rogorc nisli, 
rac zrdis mis raodenobas adgilis absoluturi simaRlis 
matebis sinqronulad. 
  Sida qarTlis teritoriaze nislian dReTa saSualo ric-
xvi weliwadSi, weliwadis civ da Tbil periodebSi, nisli-
an dReTa udidesi raodenoba weliwadSi, nislis wliuri 
xangrZlivoba saaTebSi, nislis saSualo xangrZlivoba dRe-
Si (sT) mocemulia cxrilSi 5.3.1 (Справочник по климату СССР. 
1970. saqarTvelos samecniero-gamoyenebiTi cnobari nawili 
I. 2004).                                                                                                                                 
 
cxrili 5.3.1 nislis klimaturi maxasiaTeblebi 
punqti H, m 
nislian dReTa saSualo 
ricxvi 
nislian 
dReTa 
udidesi 
ricxvi, 
weli 
nislis wliuri 
xangrZlivoba, 
sT. 
nislis 
saSualo 
xangrZlivoba 
dReSi, sT. 
weliwadi 
civi 
periodi 
Tbili 
periodi 
xaSuri 690 8 7 0.9 17 44.0 5.5 
skra 607 11 9 2 31   
gori 588 7 6 0.5 17 29.7 4.2 
borjomi 789 16 12 4 31 54.5 4.3 
bakuriani 1665 69 21 48 17 459.1 6.7 
ermani 2240 97 44 53    
vanaTi 1020 21 12 9    
cxinvali 862 28 26 2 45 204.1 7.3 
axalgori 760 4 3 0.5 9   
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rogorc 5.3.1 cxrilidan Cans, Sida qarTlis dablob 
da mTiswineTis teritoriaze nislian dReTa saSualo 
ricxvi weliwadSi meryeobs 4-28-is zRvrebSi (cxinvali, 
xaSuri, gori, skra). Aadgilis absoluturi simaRlis 
matebisas nislian dReTa saSualo ricxvi weliwadSi 
izrdeba bakurianSi 69 dRemde, ermanSi 97 dRemde. 
damokidebuleba n=f(H), romelSic n aris nislian dReTa 
saSualo ricxvi weliwadSi, H adgilis absoluturi 
simaRle (km) (nax. 5.3.1) analizurad warmoidgineba wrfivi 
funqciis saxiT: (nax. 5.3.1.) 
            n=42H−16                              5.3.2 
am formulaSi H icvleba 0.5-2.2km smaRleTa diapazonSi. 
adgilis simaRlis matebisas nislian dReTa saSualo 
ricxvi weliwadis rogorc civ, aseve Tbil periodSic 
izrdeba. maTi maqsimumi aRiniSneba ermanSi, Sesabamisad, 44 
da 53 dRe. nislian dReTa udidesi ricxvi weliwadSi aseve 
maqsimaluria maRalmTaSi: ermanSi igi Seadgens 130-s. amave 
zonaSi udidesia nislis wliuri xangrZlivobac. 
magaliTad, bakurianSi igi Seadgens 459.1 saaTs. nislis 
saSualo xangrZlivoba dReSi (erTi dRis ganmavlobaSi) 
Sida qarTlis teritoriis dablob nawilSi meryeobs 4.2-5.5 
saaTis sazRvrebSi. mTiswineTSi (cxinvali) Seadgens 7.3 
saaTs, bakurianSi ki-6.7 saaTs. 
 
Nnax. 5.3.1 nislian dReTa ricxvis damokidebuleba adgilis 
simaRleze 
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5.4 qarbuqi 
qarbuqi warmoadgens sakmaod Zlieri qaris (v≥5m/wm) 
mier Tovlis gadatanas  Tovlis safaris zedapirze an 
Tovlis zedapiris mimdebare haeris fenaSi. ganasxvaveben 
qaraxvets, miwispira qarbuqs da saerTo qarbuqs (TovasTan 
erTad). Qqaris mier Tovlis gadatanas, uSualod Tovlis 
safaris zedapirze, ewodeba qaraxveti. saerTo qarbuqis 
dros adgili aqvs rogorc Tovas, aseve Tovlis gadatanas 
qaris mier Tovlis safaris zedapiridan haerSi. saerTo 
qarbuqis sinonimia qarbuqi, Tovlis mosvlasTan erTad 
(Хромов С.П., Мамонтова Л.И. 1955).  
qarbuqis intensivobaze gavlenas axdens miwis 
zedapirze arsebuli Tovlis raodenoba da misi fizikuri 
Tvisebebi, Tovis intensivoba, Tovlis tenianoba, qaris 
siCqare, adgilis reliefi, romelic moqmedebs qaris 
siCqareze da mimarTulebaze. Tovis procesSi Tovlis 
tenianobis xarisxi damokidebulia haeris temperaturaze. 
Sida qarTlis teritoriaze qarbuqis daxasiaTebisa 
da misi kanonzomierebebis dadgenisas gamoyenebuli iqna iq 
arsebul meteorologiur qselze (meteosadguri, saguSago) 
qarbuqis maxasiaTeblebze (TveSi da weliwadSi) qarbuqian 
dReTa saSualo raodenoba, qarbuqian dReTa udidesi 
ricxvi, qarbuqebis saSualo xangrZlivoba, qarbuqebis 
xangrZlivoba dRe-Ramis sxvadasxva drois monakveTSi, 
qarbuqebis dros qaris sxvadasxva siCqaris da 
mimarTulebis ganmeoradoba, qarbuqis procesSi haeris 
temperaturis ganmeoradoba gradaciebis mixedviT, agreTve 
gradaciebis mixedviT weliwadSi qarbuqiani dReebis 
ganmeoradoba) 1936-1990 wlebis periodisaTvis. 
qarbuqis SemTxvevaTa umetesoba dakavSirebulia 
polarul an arqtikul frontebze ganviTarebul 
ciklonebTan, garda amisa, qarbuqze gansazRvrul gavlenas 
axdenen naklebad ganviTarebuli adgilobrivi ciklonebi. 
aRsaniSnavia, rom zomieri ganedebis ciklonebis 
ganmeoradoba, weliwadis civ periodSi, gacilebiT metia 
Tbil periodTan SedarebiT. aq ciklonebis saSualo siCqare 
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Seadgens daaxloebiT 8m/wm, Tumca axalgazrda ciklonebis 
gadaadgilebis siCqarem SeiZleba miaRwios 22-28m/wm-s.  
qarbuqi gansakuTrebiT damaxasiaTebelia im raioneb-
isaTvis, sadac adgili aqvs mdgradi Tovlis safaris arse-
bobas weliwadis civ periodSi. dadgenilia, rom saqarTve-
los mTagorian teritoriaze (Sida qarTlis CaTvliT) qar-
buqi gansakuTrebiT intensiuria maRalmTian zonaSi ganla-
gebuli qedebis Txemebze (Климат и климатические ресурсы 
Грузии 1971).Qqarbuqi miekuTvneba saSiS meteorologiur mov-
lenaTa ricxvs. igi did dabrkolebebs uqmnis (minamqruli 
TovliT, namqeriT) saxmeleTo transportis yvela saxeobas. 
garda amisa, qarbuqis Sedegad warmoqmnili Tovlis namqeri, 
TviTmfrinavis asafren bilikze, aseve aferxebs aviaciis 
normalur funqcionirebas. mTagorian raionebSi gansakuT-
rebiT didi raodenobiT grovdeba minamqruli Tovli qarpi-
ra ferdobebze namqerebisa da lavgardinebis saxiT, rom-
lebsac ferdobebze arsebuli Tovlis safari gamohyavT 
mdgradi wonasworobidan da amgvarad warmoadgenen poten-
ciur xelSemwyob faqtors zvavebis warmoqmnis procesSi, 
rasac xSir SemTxvevebSi mosdevs didi materialuri zara-
li da adamianebis msxverplic. saqarTvelos rkinigzis ma-
gistralis Sida qarTlis vakeze ganlagebuli monakveTi ga-
moirCeva qarbuqis saSiSroebis didi intensivobiT (xaSuri-
gomis da xaSuri-axaldabis kvanZebi), sadac miuxedavad pro-
filaqtikuri RonisZiebebisa, SesaZlebelia moZraobis Sew-
yveta ramdenime saaTiT. saSualo intensivobis qarbuqebi aR-
iniSneba agreTve bakurianis rkinigzis ganStoebaze - cemis 
platoze. Ggzebis qarbuqsaSiS monakveTebze iqmneba Tovl-
gamwmendi manqanebis parkebi da qardamcavi tyis nargavebi, 
tardeba Tovlagegmebi.          
Sida qarTlis teritoriaze TveSi da weliwadSi 
qarbuqiani dReebis saSualo da maqsimaluri raodenoba 
mocemulia cxrilSi 5.4.1.  
Sida qarTlis teritoriaze weliwadSi qarbuqiani 
dReebis saSualo raodenobis mixedviT SeiZleba gamoiyos 
Semdegi zonebi: pirveli zona, romelSic Sedis regionis 
dablobi nawili, sadac es maCvenebeli meryeobs 2-dan 5 
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dRemde. Aamave zonas SeiZleba miekuTvnos TrialeTis qedis 
mTiswineTi da borjomis raioni (taSiskaris xeobidan 
awyuramde), romelic aseve gamoirCeva qarbuqiani dReebis 
mcire raodenobiT. 
cxrili 5.4.1 qarbuqiani dReebis saSualo da maqsimaluri 
raodenoba (saSualo zeda, maqsimaluri qveda xazi). 
punqti 
T v e 
weli 
VII VIII IX X XI XII I II III IV V VI 
mamisonis 
uReltexili 
0.04 0.04 1 6 9 11 13 14 15 9 4 0.7 83 
1 1 6 13 24 25 23 24 25 21 14 4 134 
xaSuri 
   0.07 0.07 0.1 2 1 0.5    4 
   2 2 1 8 7 2    11 
skra 
    0.04 0.3 2 2 0.5 0.04   5 
     2 12 8 3 1   21 
gori 
      0.7 0.7 0.05    2 
      5 8 1    8 
borjomi 
     0.4 0.03 0.07 0.03    0.2 
     2 1 2 1    2 
bakuriani 
   0.03 0.4 0.6 2 2 1 0.07   6 
   1 3 3 12 9 5 2   20 
cxrawyaro 
   2 7 12 13 12 14 7 0.7 0.1 68 
             
ermani 
   0.2 0.2 4 6 5 5 1   21 
             
vanedi 
      0.6 0.3 0.2 0.08   1 
             
java 
    0.05  0.05 0.1 1 0.1   1 
    1  1 1 2 1   2 
vanaTi 
    0..09 0.08 0.08 0.3 0.3    0.9 
             
cxinvali 
    0.1 0.3 1 1 0.5 0.03   3 
    2 3 5 4 5 1   10 
   
meore zonaSi Sedian teritoriis is nawilebi 
(kavkasionis da lixis qedis saSualo mTis ferdobebi), 
sadac weliwadis ganmavlobaSi qarbuqiani dReebis ricxvi 
meryeobs 5-10-is zRvrebSi.  
mesame zonas ekuTvnis kavkasionis qedis maRalmTiani da 
lixis qedis SemaRlebuli nawilebi, sadac qarbuqiani 
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dReebis ricxvi weliwadSi meryeobs 10-dan 40 dRemde 
adgilis absolutur simaRleze damokidebulebiT.   
meoTxe zona moicavs kavkasionis qedis Txemur 
nawils, romelSic weliwadSi qarbuqian dReTa ricxvi 
aRemateba 40-s. magaliTad, mamisonis uReltexilze 
weliwadSi daikvirveba saSualod 85 qarbuqiani dRe, maTi 
maqsimaluri raodenoba aRemateba 130-s. 
Sida qarTlis teritoriis qarbuqsaSiSroebis kuTxiT 
daxasiaTebisas, sruli warmodgenis mizniT aucilebelia 
agreTve weliwadSi qaraxvetiani dReebis raodenobis 
gaTvaliswineba. 
rogorc dakvirvebis informaciidan Cans (Справочник 
по климату СССР, 14, 1970), weliwadSi qaraxvetiani dReebis 
saSualo ricxvi, Sida qarTlis dablob raionSi, meryeobs 
0.4-2 dRis farglebSi adgilis absoluturi simaRlis 
matebisas qaraxvetian dReTa ricxvi weliwadSi matulobs 
bakurianSi 6-mde, mamisonis uReltexilze ki 10-mde.  
weliwadSi qarbuqiani dReebis saSualo da 
maqsimaluri raodenobis, qaraxvetian dReTa saSualo 
raodenobis adgilis absolutur simaRleze 
damokidebulebebi mocemulia nax. 5.4.1.-ze. 
 
 
nax. 5.4.1. weliwadSi qarbuqian dReTa maqsimaluri (1), 
saSualo(2) raodenobis damokidebuleba adgilis 
absolutur simaRleze. (3)_igive weliwadSi qaraxvetian 
dReTa saSualo raodenobisTvis. 
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rogorc am naxazidan Cans, qaraxvetian dReTa 
saSualo ricxvi weliwadSi adgilis absoluturi simaRlis 
zrdisas 0.5-2.5 km-is farglebSi umniSvnelod matulobs 1-2 
dRidan 10 dRemde. Qqarbuqiani dReebis saSualo da 
maqsimaluri ricxvi simaRleebis am diapazonSi Sesabamisad, 
matulobs 1-85 da 1-135 dRis farglebSi. am maxasiaTeblebis 
mkveTri zrda aRiniSneba 1700 metris niSnulidan. 
damokidebuleba n=f(H) , sadac n aris weliwadSi 
qaraxvetian dReTa saSualo ricxvi, H_adgilis 
absoluturi simaRle, warmoidgineba wrfivi funqciis 
saxiT: n=6.0H-3.0, xolo qarbuqiani dReebis saSualo n1 da 
maqsimaluri n2 raodenobis adgilis absolutur simaRleze 
damokidebulebebi_kvadratuli funqciis saxiT: 
                        n1=−4.58+8.21H2,  n2=−1.77+13.52H2, 
sadac H aris adgilis absoluturi simaRle km-Si.  aRsa-
niSnavia is garemoeba, rom qarbuqian da qaraxvetian dReTa 
ricxvis maqsimumi dablob raionebSi, rogorc wesi, modis 
zamTris Tveebze, xolo maRalmTian zonaSi maTi maqsimumi 
aRiniSneba noemberSi, martSi da aprilSic. magaliTad, mami-
sonis uReltexilze qarbuqi SesaZloa aRiniSnos seqtembri-
dan maisis CaTvliT. qarbuqian dReTa raodenoba wlidan 
wlamde icvleba sakmaod did farglebSi, rac ganpirobebu-
lia cirkulaciuri procesebis ganviTarebis da Tovlis sa-
faris formirebis Taviseburebebze.  
  Qqarbuqis saSualo xangrZlivoba dRe-RameSi, TveSi da 
weliwadSi mocemulia cxrilSi 5.4.2.   
                     
cxrili 5.4.2Qქarbuqis saSualo xangrZlivoba (saaTi). 
punqti 
T v e 
weli 
saSualo 
dReSi VII VIII IX X XI XII I II III IV V VI 
mamisonis 
uReltexili 0.4 0.05 6.9 72.8 117.6 121.5 159.9 165.4 162.4 78.4 31.0 2.6 319.0 11.1 
xaSuri    0.4 0.8 0.4 10.9 6.5 2.6    21.6 5.4 
skra     0.3 2.2 10.5 10..1 1.5 0.01   24.6 4.9 
borjomi      0.2 0.03 0.3 0.02    6.6 3.0 
bakuriani    0.06 2.5 3.3 11.6 13.8 7.1 0.3   38.7 6.4 
cxinvali     1.0 1.6 8.1 6.1 2.2 0.04   19.0 6.3 
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აdgilis absoluturi simaRlis matebisas qarbuqis 
saSualo jamuri xangrZlivoba weliwadSi izrdeba. rogorc 
cxrilidan Cans, am maCveneblis minimumi aRiniSneba 
borjomSi 6.6 saaTi, maqsimumi - mamisonis uReltexilze 919 
saaTi. bakurianSi igi Seadgens 31.9 saaTs. 
qarbuqis jamuri xangrZlivoba dRe-Ramis oTxi 
sxvadasxva drois gradaciebisaTvis (6 saaTis intervaliT) 
weliwadSi mamisonis uRეltexilze maqsimaluria 12-18 
saaTis gradaciisaTvis (zamTari, noemberi, marti) da 
meryeobs 31 saaTidan (XII) 46.6 saaTamde (II). aRniSnul 
gradaciaze qarbuqebis xangrZlivoba weliwadSi Seadgens 
249.4 saaTs. DdanarCeni sami gradaciisaTvis qarbuqebis 
jamuri xangrZlivoba weliwadSi meryeobs 201.9 saaTidan (8-
12sT) 241.7 saaTamde (18-24 sT). Sida qarTlis vakeze 
qarbuqebis jamuri xangrZlivoba yvela gradaciisaTvis 
maqsimaluria zamTris TveebSi da meryeobs 1.0-3.4 saaTis 
zRvrebSi. bakurianSi ki xangrZlivoba yvela 
gradaciisaTvis meryeobs 2.0-4.7 saaTis zRvrebSi.     
                     
5.5.  Tovlis zvavebi 
Sida qarTlSi Tovlis zvavebi sami mdinaris– liaxvis, 
ermandonis da qsnis saTaveebSi gvxvdeba. pirveli zvavsaSi-
Si ubani md. liaxvis monakveTia sof. vanelidan md. rokas 
(md. liaxvis marjvena Senakadi) SesarTavamde da Tavad md. 
rokas auzi, meore ubani. ermandonis auzi, xolo mesame uba-
ni–md. qsnis auzis nawils moicavs.   
 teritoriis zvavsaSiSroebas gansazRvravs geografi-
uli pirobebi, kerZod ferdobebis daxriloba, mcenareuli 
safari da uxvi naleqebi, amitom mokled ganvixilavT maT 
Tavisebureba zvavsaSiSi ubnebisaTvis. 
 zvavSemkrebebi Sida qarTlSi mdebareobs kavkasionis 
qedis centraluri nawilis samxreT, 150-ze meti daxrilobis 
ferdobebze. Sida qarTlis teritoriis 5%-saTvis damaxasi-
aTebelia zedapiris 15-250–iani daxriloba, 67%-Tvis 25-350, 
xolo 28%-Tvis-ze meti daxrilobaa damaxasiaTebeli. 
 pirveli zvavsaSiSi raioni, rogorc ukve avRniSneT, 
moicavs md. didi liaxvis xeobas sof. vanelidan md. rokas 
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SesarTavamde da md. rokas auzs. reliefi maRalmTiani da 
Rrmad  danawevrebulia.  garemomcveli  qedebis  simaRle 
2500-3000m-ia. mcenareuli safari gamoirCeva mravalferovne-
biT. dabalmTiani zona, ZiriTadad, foTlovani jiSebisagan 
Sedgeba, Tumc gvxvdeba foTlovan-wiwvovani jiSebic, rome-
lic 1600-1800 m-ze icvleba wiwvovani tyiT. Mms vanelis (1310 
m) monacemebiT XI-III Tvis naleqi 349 mm-s Seadgens (cxrili 
4.5.1.). simaRlis matebasTan erTad zamTarSi  naleqi, ZiriTa-
dad, Tovlis saxiT modis da didi raodenobiT Tovlis 
dagrovebis saSualebas iZleva. cxrilSi warmodgenilia na-
leqebis, rogorc wliuri ise, zamTris periodSi ganawile-
ba: myari naleqebis ganawileba da Tovlian dReTa raodeno-
ba sakvlev teritoriaze. 
cxrili 5.5.1 naleqebis, myari naleqebis da Tovlis safarian 
dReTa raodenoba 
# meteosadguri 
simaRle, 
m 
N naleqi, 
mm 
myari 
naleqi, mm 
Tovlis safarian 
dReTa r-ba 
wlis XI-III wlis XI-III maq. saS. min. 
1 axalgori 760 645 241 88 36 113 45 3 
2 cxinvali 862 598 224 92 41 113 53 11 
3 java 1109 966 362 203 56 143 86 16 
4 vaneli 1310 933 349 266 76 - - - 
5 pavliani 1320 - - - - 165 102 20 
6 roka 1795 - - - - 180 145 64 
7 ermani 2240 1054 349 460 132 244 176 13 
  Tovlis safaris maqsimaluri simaRle 62sm-dan (axal-
gori, 760m) 225sm-mde (ermani, 2240m) icvleba. Ddidia Tovisas 
Tovlis simaRlis namatic. mag. javaSi 1938 wlis 13 -18.01, xu-
Ti dRis ganmavlobaSi namatma 108sm Seadgina, xolo pavli-
anSi 1987 wlis 27.12-5.01–205sm. Tovlis simaRlis dRe-Ramurma 
namatma 1956 wlis 29-30.01 pavlianSi 93sm Seadgina, xolo 
1976 wlis 17-18.01 ermanSi–121sm. marSrutuli Tovlis ageg-
mvis masalebis mixedviT 1500-2000m-is simaRleze Tovlis si-
maRle 1,8-2,6m-s Seadgenda. Tovlis safari da zvavSemkrebe-
bis arseboba zvavebis warmoqnmisaTvis, uxvTovlian zamTar-
Si, karg pirobebs qmnis. 
 meore zvavsaSiSi ubani md. ermandonis auzSi mdebare-
obs. md. ermandoni saTaves xarulis qedze iRebs da md. did 
liaxvSi Caedineba. mdinare asimetriulia da ZiriTadad mar-
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cxena Senakadebi aqvs. aRniSnuli ubnis klimati zomierad 
notioa da civi zamTriT xasiaTdeba. naleqebis raodenoba 
ms ermanis (2240m) monacemebiT zamTris TveebSi 349mm-s Sead-
gens. aRniSnuli ubani uxvTovlian raions miekuTvneba da aq 
Tovlis safaris 100–150 sm-iani simaRlis ganmeoradoba 70%-
s Seadgens (qaldani, saluqvaZe.,2001). am zvavsaSiS ubanze 
zvavebi, ZiriTadad, briTaulasa da ermanis qedebidan Camo-
dis. 
sakvlevi teritoriis mesame zvavsaSiSi ubani sof. 
pavlianis da sxva soflebis mimdebare ferdobebze md. 
qsnis auzSi gvxdeba.Mmd. qsani saTaves tba yelidan (2914m) 
iRebs da md. mtkvars sof. xadisyurTan uerTdeba. terito-
riis reliefi Rrma danawevrebiT gamoirCeva. ferdobebis 
daxriloba 20-400-ia. maRalmTiani zonis mcenareuli safari 
alpuri mdeloebiTaa warmodgenili. 1000-2000m-ze foTlova-
ni tye sWarbobs. Tovlis maqsimaluri simaRle ms pavlianis 
(1320m) monacemebiT 210sm-ia, xolo saSualo simaRle–83 sm. 
 Sida qarTlis teritoriaze wlebis manZilze araerTi 
katastrofuli zvavis Camosvla aRiniSneboda. jer kidev 
1843 wlis 3 ianvars sof. mairamSi Camosulma zvavma daan-
gria sacxovrebeli saxlebi, xolo 56 adgilobrivi mosaxle 
zvavis Camosvlis Sedegad daiRupa. mravali magaliTis moy-
vana SeiZleba, am SemTxvevebidan gamoirCeva sof. araSendas 
tragedia, rodesac 1932 wlis 12 ianvars Camosulma zvavma 
daangria 22 sacxovrebeli saxli da damxmare nageboba, sko-
la, maRazia, ambulatoria da Seiwira 112 adamianis sicoc-
xle ( Абдушелишвили, Калдани, Салуквадзе, 1979). am, aw ukve na-
soflarze, uxvTovlian, 1976 da 1987 wlis ianvarSi Camosu-
li zvavebi imave niSnulze gaCerda, rogorc es 1932 wels 
aRiniSneboda. didi ziani miayena zvavebma sxvadasxva wlebSi 
soflebs:  vanels, Sua rokas, kabuzTas, zemo ermans, gu-
diss, Cigoians. am soflebSi iyo ngreva, zarali da ramode-
nime heqtarze ganadgurebuli tyis masivi. sxvadasxva wleb-
Si Camosuli zvavebi gamoirCeodnen gansakuTrebiT didi siC-
qariTa da dartymis ZaliT, didi iyo am zvavebis konusis 
moculobac, bevri maTganis zvavis gamozidvis konusi meore 
zamTramde ver aswrebda dnobas. 
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 mTiani regionebis zvavsaSiSroeba ganisazRvreba zvav-
saSiSroebis ZiriTadi raodenobrivi maxasiaTeblebiT: teri-
toriis zvavaqtiurobiT, zvavSemkrebebis gavrcelebis sixSi-
riT,zvavebis Camosvlis sixSiriT da zvavsaSiSi periodis 
xangrZlivobiT. sakvlevi teritoriis dabalmTian, tyiT da-
farul ferdobebze teritoriis zvavaqtiuroba naklebia 15-
20%-ze, zvavebis gavrcelebis sixSire naklebia 3-5 zvavSem-
krebze 1 km-ze, zvavebis Camosvlis maqsimaluri sixSire ar 
aRemateba 4-5 –s, xolo zvavsaSiSi periodis maqsimaluri 
xangrZlivoba 25-35 dRes. teritoriis umetesi nawili saSua-
lo zvavsaSiSroebiT xasiaTdeba. 
 Sida qarTlis teritoriis dasaxlebul punqtebs 36 
zvavSemkrebidan Camosuli zvavi emuqreba. saSiSi zvavSemkre-
bebis  morfometriuli da maTSi warmoqmnili zvavebis dina-
mikuri maxasiaTeblebi didi farglebSi icvleba (cxrili 
5.5.2). cxrilSi moyvanili monacemebi kargad axasiaTebs sa-
SiS zvavSemkrebebs da maTSi warmoqmnil zvavebs; am monace-
mebis  Taviseburebebis  gaTvaliswinebis safuZvelze xdeba 
zvavsawinaaRmdego RonisZiebebis rekomendaciebis SemuSave-
ba. 
cxrili 5.5.2Sida qarTlis dasaxlebuli punqtebisaTvis 
saSiSi zvavSemkrebebis morfometriuli da zvavebis 
dinamikuri maxasiaTeblebi 
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1 2 3 4 5 6 7 8 9 10 11 12 
1 mairami mairami 2370 1710 1560 5,2 32 37 63 69 22 
2   -“-   -“- 1900 1640 760 0,6 24 2 18 6 16 
3 
didi 
liaxvi 
vaneli 
1550 1285 685 0,7 26 25 29 6 12 
4    -“-   -“- 1400 1305 210 0,2 36 16 12 2 10 
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5    -“-     -“- 1800 1315 950 0,5 45 38 66 5 15 
6    -“-   -“- 1950 1315 1410 0,8 33 40 73 8 17 
7    -“- wariTa 2250 1335 1880 1,0 36 44 89 13 20 
8    -“- liwi 1750 1390 840 0,3 34 30 41 2 14 
9    -“- wala 1600 1365 580 0,1 45 22 22 1 12 
10 
jomaRa qvemo 
jomaRa 
2300 1992 800 0,9 27 25 29 12 21 
11 roka Sua roka 2210 1650 1060 0,5 42 37 63 6 20 
12 ermani zRubiri 1870 1545 630 2,6 35 28 36 25 16 
13 sba qvemo sba 2100 1738 860 0,4 32 33 50 4 18 
14   -“-    -“- 1850 1735 280 0,3 32 17 13 4 15 
15   -“- Sua sba  2050 1810 590 0,3 29 25 29 4 18 
16   -“-    -“- 3010 1840 2590 31 33 55 139 48 23 
17 WeliaTa WeliaTa 2050 1740 820 1,0 34 25 29 11 18 
18    -“-    -“- 2680 1900 1910 58 37 38 66 89 23 
19 kalasani elisa 2100 1930 470 0,3 36 24 26 4 18 
20      -“- kabuzTa 2300 2010 700 0,8 40 22 22 12 21 
21 
ermani zemo 
ermani 
2400 2333 470 0,2 27 20 18 4 22 
22 briTaTa briTaTa 2150 1807 840 0,3 32 29 39 3 19 
23 pat. liaxvi inauri 2130 1470 1970 1,6 19 42 80 18 19 
24     -“- disingi 2450 1860 1390 3,2 27 41 77 46 23 
25 qsani xozueTi 2070 1590 1250 2,1 29 30 41 23 18 
26 
  -“- qarelTka
ri 
1650 1430 520 0,5 34 21 20 4 13 
27   -“- navixevi 1900 1445 970 0,3 30 32 47 3 16 
28   -“- Cigoiani 1950 1500 1050 0,6 34 24 26 7 17 
29   -“-    -“- 1870 1710 420 0,3 29 18 15 4 16 
30   -“- yora 1900 1630 600 0,3 33 28 36 4 16 
31   -“- lomisi 2350 1600 1900 2,0 34 37 63 26 22 
32   -“- eloiani 1730 1360 870 0,8 39 27 33 7 14 
33   -“-    -“- 1830 1360 970 0,4 42 31 44 4 15 
34   -“- balaani 1890 1400 880 0,3 41 32 48 3 16 
35   -“- oxiri 1950 1550 790 0,2 40 34 53 3 16 
36   -“-    -“- 2060 1730 740 0,9 33 29 39 10 18 
 
meore cxrilSi warmodgenil monacemebs zvavSemkre-
bebze safuZvlad daedo ara mxolod literaturuli wyaro-
ebi da saarqivo monacemebi zvavebze, aramed wlebis ganmav-
lobaSi mopovebuli savele masalebi, rodesac uSualod 
adgilze swarmoebda informaciis mopoveba, xdeboda zvavsa-
SiSi kerebis datana rukebze da Tovlis zvavebis ZiriTadi 
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parametrebis gamoTvlis meTodebiT, zvavis dinamikuri maxa-
siaTeblebis dadgena.  
dasaxlebuli punqtebisaTvis saSiSi zvavSemkrebebis 
dasawyisis simaRle icvleba 1400 m-dan 3010 m-mde,  dasasru-
lis simaRle ki 1285 m-dan 2233 m-mde. yvelaze didi (2590 m) 
sof Sua sbasTan mdebare zvavSemkrebia, xolo umoklesi 
(210 m) sof vanelTan (md. didi liaxvis xeoba) mdebare zvav-
Semkrebi (cxrili 5.5.3). 
cxrili 5.5.3zvavSemkrebebis ganawileba dasawyisisa da 
dasasrulis absoluturi simaRlis mixedviT 
dasawyisis 
simaRle,m 
% saerTo 
r-dan 
dasasrulis 
simaRle,m 
% saerTo 
   r-dan 
sigrZe, m 
% saerTo 
r-dan 
< 1500 3 <1500      40         <500      14 
1501-2000 47 1501-2000 55 501-1000 58 
2001-2500 44 >2000 5 1001-1500 11 
>2500 6   >1500 17 
 zvavis keris farTobi icvleba 0,1 ha-dan (sof. wala, 
md. didi liaxvis xeoba) 58 ha-mde (sof. WeliaTa), xolo 
zvavis keris zedapiris daxriloba 190-dan (sof. inauri, md. 
patara liaxvis xeoba) 450-mde (sof. vaneli). 
 sakvlev teritoriaze farTo gavrcelebiT xasiaTdeba 
zvavebi, romelTa dartymis Zalaa 20-40 t/m2-ze (saerTo 
raodenobis 39%) (cxrili 5.5.4).  
cxrili 5.5.4zvavebis ganawileba maqsimaluri dartymis 
Zalis, konusis moculobisa da simaRlis mixedviT 
dartymis 
Zala, t/m2 
% saerTo 
r-dan 
Kkonusis 
Mmoculoba, 
aTasi m3 
% saerTo 
r-dan 
simaRle,         
m 
% saerTo 
r-dan 
<20 17 <10 64 <15 5 
20,1-40 39 10,1-20 17 15,1-20 73 
40,1-60 17 20,1-40 8 >20 22 
60,1-80 22 >40 11   
>80 4     
    Sua qarTlSi sWarbobs zvavebi 10 m3-ze naklebi konusis 
moculobiT (saerTo raodenobis 64%), xolo yvelaze metia 
moZravi zvavi 15-20 m-ze meti simaRliT (73%). 
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